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Two Models of Victor Deep Therapy 
Apparatus Now Available 


WL SOL 


280,000 Volts 200,000 Volts 
Capacity Capacity 
“Original Model” “Snook Special” 


The Victor Deep Therapy Apparatus, announced over a year 
ago, is still the selection of roentgenologists who are looking for- 
ward to future developments of the Coolidge Tube, whereby 
voltages considerably higher than 200,000 can be used. 


In view of the fact that not a few roentgenologists and hospitals 
are content to confine their therapy work to within 200,000 volts, 
and therefor donot require the reserve energy provided in the origi- 


nal Victor apparatus, a new and intermediate model, the “Snook Q 
Special,” has been designed, having a voltage rating of 200,000, e 
to provide for all deep therapy technique up to the present. a 


This intermediate machine can be obtained either as a straight i 
therapy machine or as a combination diagnostic and therapeutic 
machine, in both instances with a maximum voltage rating of al 
fs 200,000 peak volts. The transformer has a current (milliamper- 4 
age) capacity considerably in excess of that required for the sal 
present deep therapy tube. 

The fact that this outfit can be furnished also as a combin&tion 


for both therapy and radiography, answers the requirements of 
many laboratories. 


The principles of the renowned “‘Snook”’ cross-arm type recti- 
fier have been utilized in this new model, and even improved upon 
in the details of the essentials, making it far superior to any 
“‘Snook”’ type rectifier we have ever put out, notwithstanding the 
recognized superiority in its present day form, as exemplified in 
our standard ‘“‘Snook”’ machine. 


Deliveries are scheduled to begin in January. Descriptive liter- 
ature is in preparation—write us to keep you posted with detailed 
information on this important development. 


VICTOR X-RAY CORPORATION, Jackson Blvd. at Robey St., Chicago 
Sales Offices and Service Stations in All Principal Cities 
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Bone Cysts (Ostitis Fibrosa): Variety---Polycystic Ostitis Fibrosa 


An Inflammatory Lesion of the Marrow Tissue of the Shaft of Bones 
Before Ossification of the Epiphysis 


JOSEPH COLT BLOODGOOD, M. D. 
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WISH to report in this paper five 

cases which differ from the ordinary 
bone cyst in the gross and microscopic 
pictures of the inflammatory tissue filling 
the bone shell. The term polycystic os- 
litis fibrosa seems descriptive. 

Brier SUMMARY OF THE CASES 

Case 1—(Pathol. No. 11466)— 
Operation by Dr. L. W. Hotchkiss at 
Bellevue Hospital. New York. Decem- 
ber, 1910. Lesion in lower end of tibia 
involving the epiphysis. White male, 
aged 23; duration of swelling, four 
years; operation, curetting; ultimate re- 
sult not ascertained. (See Figs. | to 8). 
Some pathologists might look upon this 
case as hemangioma cavernosum of 
bone. 

Case 2—(Pathol. No. 12838)— 
Operation by Dr. William Baer at the 
Church Home Hospital. Baltimore, 
May, 1912. The tumor involved the 
spine of a dorsal vertebra in a white 
male aged 17. The symptom, pain, 
had been present seven months. The 
tumor was partially removed. This pa- 
tient is well (1922) ten years after 
observation. (See Figs. 9 and 10). 

Case 3—(Pathol. No. 12378)— 
Operation by Dr. S. T. Mixter of 
Boston in April, 1910. The lesion in- 
volved the crest of the ilium, which was 
partially removed. The patient has 
been well (1922) twelve years with 
*__Received for Publication Septem- 
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exostoses in the area of the old lesion 
which give no symptoms. (See Figs. 
11, 12 and 13). 

Case 4—(Pathol. No. 25892)— 
Operation was performed by Dr. 
James M. Hitzrot of New York, Janu- 
ary, 1916, and was reported by him 
with illustrations in the Annals of Sur- 
gery. ‘'' The lesion involved the up- 
per third of the shaft of the humerus 
and was diagnosed by Drs. Elser and 
Ewirg as hemangioma cavernosum. The 
operation consisted of partial excision 
without destruction of the continuity 
of the shaft. (See Figs. 14 and 15). 
I saw this patient in December, 1920, 
because of recurrence of pain and loss 
of function. Nothing was done, and 
the patient is well (1922) six years 
after the original operation. 

In these four cases there was but 
one focus found. 

Case 5—-(Pathol. No. 29834)— 
Operation by Dr. Ghormley in Dr. 
Baer’s orthopedic service, Johns Hop- 
kins Hospital, March, !922. 

In this case the lesions were multiple, 
in the lower end of the tibia and fibula 
and in the metatarsal bone of the great 
toe of the left foot. At the operation 
the lesion in the metatarsal only was 


curetted. (See Figs. 16 and 17). 
CLINICAL PicTURE OF Bone Cysts 
Group |: The majority of cases 
are under 15 years of age. If older 
than 18 the symptom of onset, as a 
rule, dates back to a period younger 
than 18. Von Mikulicz was the first 
to emphasize the fact that the benign 
bone cyst is a disease of the juvenile 
bone. In more than 50 per cent of the 
cases the young individual experiences 
no pain and observes no swelling or 
loss of function, until, after a trauma 
producing fracture, an x-ray is taken 
and the central lesion revealed. Now 
and then there is a case having a history 
of a healed fracture of which no x-ray 
was taken at the time of the injury, but 
after the occurrence of a second frac- 
ture an x-ray brings the first lesion to 


view. In a few cases there have been 
repeated fractures with healing, with- 
out x-ray examinations, until finally, 
after a recurrent fracture or swelling, 
the diagnostic x-ray is made. 

Therefore, in the larger number of 
bone cysts fracture is the symptom of 
onset. 

Group 2: In a smaller number of 
cases within the same age limits as in 
the first group there is no history of 
fracture, and the patient comes under 
observation and x-ray because of an 
observed swelling or expansion of the 
shaft of a long bone, usually near the 
epiphysis. Such cases are usually 
located in the upper end of the tibia, 
in the radius and ulna, or the fibula. 

Group 3: In groups one and two 
the history and the examination find 
but one focus. In a very few of these, 
x-rays of the entire skeleton may reveal 
another small cyst involving a second 
bone. 

Group 4: The clinical picture is 
that of multiple lesions of bone, often 
with the history of repeated fractures 
in one bone after another; these heal. 
Or there may be multiple swellings 
without fracture. The x-ray makes the 
diagnosis, as in groups one and two. 

Group 5: Here so many bones are 
involved that we must look upon it as 
a disease of the entire skeleton. This 
group is infrequent. It was first de- 
scribed by von Recklinghausen as os- 
titis fibrosa of the entire skeleton. I 
have reviewed the literature of this 
group in 1910 ‘°) and there is a re- 
cent article by John L. Morton. ‘'7) 

Group 6: Bending or bowing of a 
single bone may be the symptom of 
onset; later there may be fracture. 
Kammerer of New York was first to 
describe such a case. 

Group 7: When the patient comes 
under observation there may be but a 
single huge swelling or expansion of 
the involved area, the symptom of on- 
set, swelling, dating back to the age 
of adolescence. I have described and 
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Pig. 1—Case 1—Pathol. No. 11466—X-ray before operation. 
Polycystic ostitis fibrosa. 

Pig. 2—Case 1—Pathol. No. 11466—X-ray before operation. 
Polycystic ostitis fibrosa. 


illustrated these in the Annals of Sur- 
gery. ‘-’ 

Group 8: Here is found the latent 
or unhealed bone cyst, observed in 
adult life. Recently a number of adults 
have come under my observation who, 
because of a recent trauma or pain 
in a bone, have had x-rays taken, and 
a central lesion of the bone brought 
for the first time to the light. This 
group I have discussed in Minnesota 
Medic:ne. ‘*’ 

Group 9: In two instances the 
clinical picture of the bone cyst near 
a joint has been obscured by infection 
and the symptoms suggested arthritis 
or osteomyelitis. 

Group /0: In one instance the 
bone cyst had completely ossified, but 
the swelling had not disappeared twenty 
years after its first appearance. ‘*? 

Age, therefore, is the greatest help 
in the diagnosis of a bone cyst, if the 
patient is under 15. After that the age 
is not helpful. 

Fracture as a symptom of onset is 
very suggestive of the bone cyst, and 
so is bending, but both, especially frac- 
ture, are observed in every type of cen- 
tral bone lesion. 

Pa‘n: In bone cysts pain is not a 
prominent symptom, except when there 
is a recent fracture, when it may be 
intense until the fracture is fixed. The 
presence or absence of pain, therefore, 
is not of diagnostic value. 

Tenderness: This is rarely present, 
except with recent fracture. 

In central sarcoma, in multiple mye- 
loma and in metastatic carcinoma of 


bone, pain and tenderness are more fre- 
quently observed than in the bone cyst 
or in the central giant-cell tumor. 
Loss of Function: This is never pres- 
ent, except with fracture, or when the 
cyst is near the joint, especially in the 
head of the femur, when the bone ex- 
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Pig. 3—Case 1—Pathol. No. 11466— 
Painting made from original tissue 
removed from the bone cavity shown 
in Figs. 1 and 2. Some of the cavities 
contained blood clot. 


pansion may interfere with function. 
Palpation: When the x-ray shows 
an intact bone shell, the soft parts out- 
side of the bone on palpation feel as 
normal tissue. In the two cases in which 


Pig. 4—Case 1—Pathol. No. 11466— 
Photograph of gross specimen re- 
moved from the bone cavity shown 
Pigs. 1 and 2. Typical picture cf 
polycystic ostitis fibrosa. 
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the cyst was infected this was not so; 
here the soft parts were infiltrated. 

In the majority of cases of bone 
cysts the expanded area feels like bone. 
Now and then the shell may be so thin 
that parchment crepitation is made out, 
or there may be places where the bone 
shell is absent. In a few instances a 
definite perforation could be palpated. 
Pulsation has never been noted. If 
fracture is present, there may be crepi- 
tation. 

There is nothing of diagnostic value 
in the palpation of the shell of bone 
covering a bone cyst, as compared with 
palpation in the giant-cell tumor, the 
central myxoma and_ chondroma, 
the sarcoma, multiple myeloma and 
metastatic carcinoma. It is true that 
definite parchment crenitation is more 
often observed in the berign bone cyst. 

When one can see in the x-ray a 
central tumor with an intact bore shell 
and then can palpate in the soft parts 
outs'de the shell a definite tumor or 
a definite infiltration. this indicates either 
1 sarcoma, an infected bone cyst, 
tuberculosis or a Brodie abscess. 

The chapter, however, on palpation 
of the soft parts about a central bone 
lesion with intact bone chell cannot be 
written until we have more accurate 
records, and [ take th’s opportunity to 
urge clinicians and roentgenologists not 
only to palpate carefully, but to make 
a clear record of what they feel. 

I can find nothing characteristic in 
the different types and shapes of the 
expansion of the bone shell. It may be 
gradual or abrupt: it may be smooth 
or irregular; it may be present on all 
s'des. or on only one side of the bone 
involved, in the different types of cen- 
tral bone lesions. 

Mult pliaity: The demonstration in 
the x-rav of multiple central lesions ex- 
cludes primary sarcoma The patient 
with multiple myeloma or metastatic 
hypernevhroma as a rule has Bence 
Tones bodies in the urine, is an 
adult, and shows definite symptoms of 
cachexia. Jn the multiple metastatic 
carcinoma the patient is an adult and 
as a rule there is a history, or evidence, 
of a primary tumor elsewhere. In 
vounger individuals, in a few instances. 
the multiple central tumors have proved 
to be chondromas. 

X-RAY OF Boner. Cysts 

Since 1899 I have followed the lit- 
erature on the x-ray diagnosis of a 
sinele, central tumor with an intact bone 
shell, and I have never been willing to 
accept the definite concluion of some 
author ties that the x-rav picture of a 
bone cyst was characteristic; and now 
that mv experience is very much larger 
I am still unable to furnish any evidence 
that the different tvpes of central bone 
lesions have anything characteristic in 
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the x-ray picture. It is true, the local- 
ization of the lesion is helpful. The 
bone cyst rarely extends into the epi- 
phys:s through the epiphyseal line, while 
the giant-cell tumor and central sarcoma 
usually do. But there are exceptions 
in both. (Note—The x-ray of meta- 
static hypernephroma is beginning to 
seem characteristic). 


Perforation of the Shell: In many 
reports received from roentgenologists, 
when perforation of the shell could be 
made out in the «-ray, this was looked 
upon as suggestive of malignancy, or 
even pathognomonic. But the older 
literature which I have reported in 
Progresive Medicine from time to time, 
records numerous instances of perfora- 
tion in the benign bone cyst. True, 
these were older cases, but I have ob- 
served it in small cysts of recent origin. 


Partial or Complete Destruction of 
the Bone Shell: It is true that this is 
more frequent in the giant-cell tumor, 
in sarcoma, myeloma, metastatic tumor 
and in myxoma, but it may be observed 
in the bone cyst. 

Evidence of New Periosteal Bone 
Formation Outside the Bone Shell Not 
to be Explained by Fracture: This is 
most frequently observed in sar- 
coma. So far I have never observed 
it in the giant-cell tumor, and | thought 
it never occurred in the bone cyst, until 
recently Dr. Codman showed me a 
case of multiple bone cysts in which 
new periosteal bone formation could 
be seen in the x-ray outside the bone 
shell of one of the cysts. 

Perhaps a larger number of cases 
and a more critical study of the x-rays 
may bring to light some pathognomonic 
changes in the central bone tumors, but 
at present my experience warns me not 
to rely too implicitly on the x-ray pic- 
ture only. This point has been discussed, 
with illustrations, in Minnesota Medi- 
cine, 


Healing of Fracture: This is not 
diagnostic. It has been observed in 
every type of central bone lesion. 
Gross PATHOLOGY OF Bone CysTs 

In the Annals of Surgery ‘*) and in 
the Transactions of the American 
Surgical Association ‘* for 1910 I 
classified the gross findings, on opening 
the bone shell, into six main groups, 
with illustrations. 

Group |: Cutting down upon the 
bone shell reveals no change in the soft 
parts. On stripping back the appar- 
ently normal periosteum the surface of 
the bone is not white, with pin-point 
hemorrhages from the Haversian canals, 
but dark, like the bark of a tree, and 
there is no hemorrhage. On removing 
the shell of bone there is found to exude, 
under no pressure, a viscid, serous fluid, 
sometimes slightly brownish stained. In 
my experience this fluid has never been 
bloody. But if there has been a recent 
fracture there may be a small blood clot 
or two. When one curets the bone shell, 
there is no connective tissue lining. Now 
and then one may find in a little recess 
some friable, red granulation tissue 
which in the gross, resembles the giant- 
cell tumor, and under the microscope, 
centains giant cells. ‘*’ When one 
makes a section of the bone shell, the 
Haversian canals are filled with a 
fibrous cellular connective tissue, ab- 
normal for bone, but histologically 
idertical with the connective-tissue lin- 
ing of Group 2. 

I know of no other bone lesion which 
has a gross picture similar to this. 

Group 2. When the bone shell is 
removed one comes in contact with a 
definite connective tissue of the con- 
sistency of leather. It varies in thick- 
ness from a few millimeters to a centi- 
meter or more. On perforating this con- 
nective tissue lining the same type of 
fluid as in Groun | is encountered. In 
a few instances I have observed on the 
inner surface of the connective tissue 


lining a covering of snow-white granular 
material of calcium salts. 

Pathol. No. 19179, in a previous 
number of the Journal, ‘*’ beautifully 
illustrates this connective tissue lining 
within the bone shell, but the case was 
incorrectly diagnosed a malignant bone 
cyst. The x-ray of the bone cyst shown 
in Figure 2 of the same issue of the 
Journal had a similar connective tissue 
lining. Now that I have restudied and 
rediagnosed Pathol. No. 19179 I can 
state that sarcoma occurring as a bone 
cyst never has this leathery connective 
tissue lining. 

Group 3: The connective tissue lin- 
ing is so thick that there remains but a 
single small cyst, or a few multiple 
cavities (polycystic ostitis fabrosa). 
Figure 6 in the Annals of Surgery for 
August, 1910, pictures such a case with 
a single small cyst, and Figures 3 and 
4 in this paper show a polycystic type. I 
have never observed sarcoma to have 
this gross appearance. 

Group 4: Solid Ostitis Fibrosa. The 
bore shell is completely filled with a 
leathery, white connective tissue, pic- 
tured in Figure 8 in the Annals of Sur- 
gery for August, 1910. Figures 32 
and 89 in the Journal of Radiology for 
March, 1920, belong to this type. 
Their gross and microscopic pathology 
has been illustrated in the Southern 
Medical Journal. ‘*’ This small group 
of solid ostitis fibrosa has been mis- 
taken in the gross and in the section 
for sarcoma. 

Codman of Boston in his registra- 
tion of bone sarcomas finds a few ex- 
amples of this type reported to him as 
cases cured after amputation. 

This Group 4, solid ostitis fibrosa, 
is therefore a very important one to be 
critically and repeatedly studied by 
pathologists and surgeons in order to 
avoid an unnecessary resection or ampu- 
tation for this benign lesion. I reported 
and illustrated in the Journal of Rad:- 


Pig. 5—Case 1—Pathol. No. 11466—Microscopic picture 
low power) showingc cysts filled with blood and debris 


high power see Fig. 6. 


Pig. 6—Case 1—Pathol. No. 11466—-Microacopic picture 
high power) of area shown in Fig. 5. Shows fibrous 
and cellular areas of ostitis fibrosa, a giant cell, and 


near the cyst, numerous osteoblasts. 
Pig. 7—Case 1—Pathol. No. 11466—Microzscupic picture 


with many osteoblasts in the wall of the cysts. For showing the smaller cyst. and numerous osteoblasts in 


a cellular ostitis-fibrosa tissue. 


Fig. 8—Case 1—Pathol. No. 11466—High power picture 
of a cellular area with numerous giant cells, noy un- 
like the picture of the giant-cell tumor, 
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ology ‘'"’ a type of central fibrosar- 
coma resembling somewhat in the gross 
and in the section solid ostitis fibrosa. 

Group 5: Multiloculer Cysts. These 
are observed chiefly in the huge bone 
cysts. But this group I now place with 
Group 3, polycystic ostitis fibrosa. 

Group 6: In the Annals of Surgery 
‘2’ | placed in this group a number of 
miscellaneous cases: A, infected bone 
cyst; B, x-ray studies only, no opera- 
tion. This group, 6-B, has increased 
from five cases in 1910, to seven in 
1922; C, autopsy specimens, all of 
the huge type, and as nothing was pre- 
served but the bone shell, a classification 
as to connective tissue lining could not 
be made; D, healed bone cyst. Here, 
on exploration the area within the bone 
shell has completely ossifed. 

With the exception of Group 4, solid 
ostitis fibrosa, there should be no difh- 
culty in recognizing the different gross 
types of the benign bone cyst when the 
bone shell is removed. 

HEALING OF THE Bone Cyst 

This will receive but brief mention 
here. I have discussed it in the South- 
ern Med cal Journal. ‘>’ 

We now have a number of cases in 
which a diagnosis of a bone cvs has 
been made from the x-ray. The pa- 
tients have been followed, there has 
been no fracture, except the original 
one, if any, and ossification has finally 
taken place. There seems no doubt that 
the tendency of the inflammatory lesion, 
whatever its cause, is finally to ossify, 
and the bone is finally restored to al- 
most normal. 

I now have record of the ultimate 
results in practically every case, whether 
operated on or not, and in the majority 
of cases an x-ray of the permanent re- 
sult. In a few the bone is restored to 
absolutely normal; a few show bend- 
ing; a few show unhealed light areas. 
This study of the healing of the bone 
cvst brings out one fact very clearly. 
If there is a fracture, with few excep- 
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tions, complete healing will take place. 
I observed one bone cyst of the femur 
for a period of fifteen months. During 
this time it showed but slight ossifica- 
tion; a fracture took place, and there 
was complete ossification in six weeks. 


Fig. 9—Case 2—Pathol. No. 12838— 
Polycystic ostitis fibrosa in spinous 
process of vertebra. Photograph of 
two of the pieces removed at opera- 
tion. Note the thin bone shell and 
the minute cystic cavity in the tis- 
sue beneath. 

I have used this as an indication for 
operation: If the patient is under 15, 
and there is a fracture, do not operate ; 
the x-ray pictures will undoubtedly, 
later on, picture the ossification. If 
there is no fracture and the x-ray shows 
little or no ossification, operate, and the 
chief point of the operation is to pro- 
duce a fracture. In large bone cysts 
the thin bone shell can be crushed, as 
suggested in the older literature, which 
I have successfully done in a few large 
cysts in the upper end of the tibia. 

The complete ossification of a bone 
cyst, especially when there has been 
no fracture, or but a slight one, or after 
an operation in which the fracture made 
was slight, may be slow. In one ex- 
ample of cyst of the shaft of the 
humerus, the series of x-rays demon- 
strated that complete ossification was 
not accomplished unt! at the end of 
three years. 
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The huge bone cyst which I re- 
ported in the Annals of Surgery ‘*) and 
a few more in the/ournal of Radiology 
‘1!’ are evidence that in some instances 
ossification does not take place and ex- 
pansion of the bone shell may go on, 
with so much destruction that only an 
amputation will relieve the condition. 
As pointed out in the -4nnals of Sur- 
gery attempts at resection in these 
huge bone cysts are associated with so 
much oozing of blood during or after 
operation, that death from hemorrhage 
has occurred. 

Therefore, if the x-ravs show an in- 
creasing expansion of the bone shell, 
or increasing involvement of the shaft, 
operation should not be delayed. 

Recurrences After Operation for 
Bone Cysts: Now and then, after con- 
servative operation, curetting or letting 
out the fluid, second operations have 
been performed because of refracture 
or slow ossification. As I restudy these 
cases, I am inclined to the view that 
the second operations were unnecessary, 
and were due to an incorrect interpre- 
tation of the x-ray picture and lack 
of knowledge of the slow ossification 
of the bone cyst. 

Potycystic Ostit!s FIBROSA 

Case 1—(Pathol. No. 11466)— 
Figs. | to 8: Lesion in the lower end 
of the tibia involving the epiphysis. 
Male, aged 23. Operation, December 
10, 1910, by Dr. Hotchkiss, Bellevue 
Hosp‘tal, New York. Ultimate result 
not ascertained. 

In Figure | the anteroposterior view, 
we observe that the lower third of the 
shaft of the tibia, extending through to 
the epiphysis of the internal malleolus 
is involved. The bone shell is intact; 
there is fo new periosteal bone forma- 
tion. The shadow suggests a polycystic 
condit‘on. The tibia, towards the fibula 
has a thicker bone shell. 

Figure 2: Lateral view. We now 
see that the light shadow extends to 


Pig. 10—Case 2—Pathol. No. 12838—Polycystic ostitis 
fibrosa. Microscopic picture (low power). For gross 
appearance see Fig. 9. Note the minute cavity, the 
islands of bone and the cellular and fibrous ostitis- 


fibrosa tissue. 


Fig. 11—Case 3—Pathol. No. 12378—Photograph of 


gross tissue removed from a bone shell in the ilium. 
Note the leathery connective tissue filled with minute 
cavities. Scme of these contained blood. Compare 
with Pig. 4, polycystic ostitis fibrosa. 


Fig. 12—Case 3—Pathol. No. 12378—Microscopic pic- 
ture (high power). Note the islands of bone and the 


cellular and fibrous ostitis-fibrosa tissue. 
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the cartilage of the ankle-joint, and 
the whole lower end of the tibia is ex- 
panded and involved, with a thin bone 
shell. There is no evidence of perfora- 
tion, or of new periosteal bone forma- 
tion. The polycystic appearance seen 
in Figure | is less distinct. The shadow 
of the central area below is not sharply 
outlined from the marrow shadow 
above. As I have only a print and not 
the original x-ray, this lack of differen- 
tiation may be due to the print. We 
have here a distinct x-ray picture of a 
central bone lesion with intact bone 
shell, and when I compare it with others 
in this area and in other bones I can 
record that this x-ray is not pathogno- 
monic of a benign bone cyst, and I have 
the x-ray of a central sarcoma of the 
upper end of the humerus with intact 
bone shell which resembles it. The in- 
volvement of the epiphysis is against a 
bone cyst. 

Dr. Hotchkiss sent the following 
clinical note: “The patient is a white 
male, aged 23. He has observed a 
swelling of the internal malleolus for 
four years; this has gradually increased 
in size; there has been some pain on 
walking. On inspection one can see an 
oval tumor involving the malleolus and 
five centimeters of the shaft. On palpa- 
tion the tumor feels like bone, smooth, 
hard; there is no fluctuation, crackling, 
or pulsation; there is ne infiltration of 
the soft parts. The foot is held in slight 
inversion, abduction and adduction of 
the foot are limited. Passive motion 
elicits pain. The greatest circumference 
of the swelling of the lower end of the 
tibia measures three centimeters more 
than a corresponding area of the op- 
posite leg. The patient was therefore 
aged 19 at the onset This would favor 
a giant-cell tumor or a sarcoma rather 
than a bone cyst. But the duration of 
the swelling for four years would al- 
most rule out sarcoma. The diagnosis 
rests between a bone cyst, a giant-cell 
tumor, a myxoma or a chondroma. The 


Pig. 13—-Case 3—Pathol. No. 12378—X-ray of the 
result eleven years after operation, showing the ossi- 
fication of the cavity in the ilium, the numerous 
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long duration would exclude multiple 
myeloma or metastatic carcinoma.” 

Operative Pathology: Dr. Hotch- 
kiss writes that on opening the thin bone 
shell he enucleated a growth filling the 
bone cavity. His diagnosis was sar- 
coma. After this enucleation or curet- 
ting, he swabbed with pure carbolic 
acid. 

Healing of the Wound: The wound 
healed, from mv _ experience, more 
rapidly than if the lesion had been a 
giant-cell tumor. 

Gross Pathology: Figure 3 is a 
painting, Figure 4 a photograph of the 
tissue sent me by Dr. Hotchkiss. The 
tissue is of the consistency of leather; 
it is filled with cysts varying from one 
to eight millimeters in diameter; some 
cf these cavities contain dark clotted 
blood. The tissue beneath the cavity 
is firm and leathery and not friable. 
Only a fibrosarcoma, or fibroma would 
feel or look like this tissue, but I have 
never observed multiple cysts of this 
kind in either the sarcoma or fibro- 
sarcoma. The benign giant-cell tumor 
is friable, of the consistency of cheese 
and contains practically no connective 
tissue. The gross appearance in this 
case is that of polycystic ostitis fibrosa. 

Microscopic Pathology: Figure 5 
(low power) :Here we see the cavities, 
some filled with blood, some empty; 
between the cavities a cellular tissue 
with much intercellular eosin-staining 
fibrous tissue, of the type seen in ostitis 
fibrosa. 

Figure 6 (high power of Fig. 5): 
The larger cells lining the cavity are 
chiefly osteoblasts; there are no 
giant cells of the epulis type. These 
cells do not suggest the endothelium of 
blood vessels. The debris in the cavity 
is old blood and degenerated cells; no 
calcium. 

Figure 7 (high power): There are 
numerous cavities with without 
hemorrhagic debris; the larger cells re- 
semble osteoblasts; the dense cellular 


exostoses and evidence of bone in the soft parts. Tig, 14. 
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tissue about the cavity resembles ostitis 
fibrosa. There are very few giant cells 
of the epulis type. 

Figure 8 (high power): This area 
contains numerous giant cells of the 
epulis type and many osteoblasts; the 
larger cells are imbedded in very cellu- 
lar tissue. This area resembles the 
giant-cell tumor. Such areas are not 
infrequent in the connective tissue lin- 
ing of a bone cyst. They can be picked 
out in the gross as red, friable areas. 

We have studied these sections again 
and again for foam cells and have 
failed to find them. Figure 8 is not 
unlike xanthoma, except there are no 
foam cells and not much blood pig- 
ment. 

Pathological Report by Dr. James 
Ewing, Professor of Pathology at Cor- 
nell University: “‘I think this is a true 
benign giant-cell sarcoma arising in the 
bone marrow, probably a sequel of 
estitis fibrosa cystica. The dilated sinu- 
ses represent the early stages of the 
cystic transformation. They are lined 
by characteristic epulis  giant-cells. 
Similar cells appear in foci of dissolv- 
ing calcium fragments. The stroma is 
a very cellular and almost myxosarco- 
matous. At certain points the stroma is 
extremely cellular suggesting a true ag- 
gressive tumor.” 

This was written September 5, 
1920. In Dr. Codman’s new classi- 
fication he would place this tumor in 
the border-line group. 

Ultimate Result: About nine months 
later the patient again came under Dr. 
Hotchkiss’ observation. The wound 
was healed. An x-ray was interpreted 
as a recurrence. The patient refused 
cperation, and all attempts to follow 
him have failed. 

From my experience, an x-ray nine 
months after such an operation would 
not show complete ossification, whether 
the tumor was a bone cyst or a g’ant-cell 
tumor. Therefore, we have no definite 
evidence that there was a recurrence. 


Pig. 14—Case 4—Pathol. No. 25892. X-ray before 


operation. 


Pig. 15—Case 4—Pathol. No. 25892—X-ray of result 
four years after operation. Original x-ray shown in 
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Case 2——(Pathol. No. 12838)— 
Figures 9 and 10: The tumor involves 
the spine of the dorsal vertebrae in a 
white male, aged 17. There had been 
pain for seven months. At the opera- 
tion by Dr. Baer in 1912 the tumor 
could be but partially removed. The 
patient is (1922) apparently well, ten 
years later. 

Clinical Note: The record in the 
laboratory is incomplete. It reads: 
“White male, aged 17; pain in the 
shoulder blade seven months; worse on 
stooping; night sweats; shortness of 
breath; blood-tinged sputum.” 

Gross Pathology: Figure 9 is a 
photograph of two of the larger seven 
pieces received in the laboratory. It 
shows the distinct very thin bone cap- 
sule; the tissue is red and spongy, 
leathery, filled with minute cavities. The 
coloring is white, brown and red. 

Microscopic Pathology: The old 
pathological diagnosis was myxoma, 
but on restudy of new sections (Fig. 
10) there is no myxomatous tissue. 
There is a thin bone shell with areas 
of bone throughout the tumor tissue; 
there are numerous cysts ; the connective 
tissue resembles ostitis fibrosa; there are 
numerous osteoblasts, no giant cells; the 
tissue is very vascular. 


Ultimate Result: In 1913, one year 
later, the patient writes: ‘Feeling well ; 
no pain in the back; some palpitation 
of the heart.” In 1919 the patient 
writes a long letter which is very difh- 
cult to interpret. Apparently there is 
no recurrence of the tumor, but he is 
suffering from symptoms due to pres- 
sure on the cord. 

In 1922 the patient is still living. 
This long period must exclude a ma- 
lignant disease. 

Case 3—(Pathol. No. 12378)— 


The lesion involved the crest of the 


Pig. 16—Case 5—Pathol. No. 29834—Polycystic ostitis 
fibrosa of lower end of tibia and fibula and metatarsal 


bone of great toe. Suspicious smaller areas in other 


metatarsal bones and in the tarsals. 


Pig. 17—Case 5—Pathol. No. 29834—Antero-posterior 
view showing the polycystic ostitis fibrosa in the 
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ilium. The operation was performed by 
Dr. Mixter of Boston, in April, 1910. 
In 1922, twelve years later, there has 
been no recurrence, but an x-ray showed 
exostoses from the pelvis in the region 
of the old scar. (Figs. 11, 12 and 
13). 

Clinical Note: (Sent by Dr. Mister 
in April, 1910). The patient is a 
white female, aged 19. For six months 
there has been pain in the region of the 
right hip. For two months Dr. Osgood 
of Boston could palpate a mass below 
the right anterior spine of the pelvis. 
This palpable area was tender and the 
seat of pain. At this time an x-ray was 
reported negative. 

Examination: (before operation). A 
palpable mass below the anterior 
superior spine of the ilium three centi- 
meters in diameter, above the troch- 
anter. No limitation of motion at the 
hip joint, but some pain on active and 
passive motion. An x-ray now shows 
a shadow outside of the ilium with some 
roughening of bone. 

Operative Findings: A tumor was 
present in the ilium within a thin bone 
shell; the soft-part tumor in the bone 
shell was sponge-like and could be 
easly removed from the bone shell. 
Some of the shell was removed and the 
wound closed. 

Gross Pathology: This is very simi- 
lar to that in Case 1, Figure 4. The 
cysts are more irregular and less round; 
the tissue is leathery, like ostitis fibrosa 
(Fig. 11). 

Microscopic Pathology: (Fig. 12). 
We have the picture of ostitis fibrosa 
with areas of ossification. Other sec- 


tions show the polycystic type similar to 
Figures 5 and 10. Some of the cavities 
contain blood clot undergoing organiza- 
There are many osteoblasts and 
It is difficult to tell 


tion. 
a few giant cells. 
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whether the bone islands are old bone 
or new bone. 

Ultimate Result: In August, 1921, 
eleven years later, the patient came un- 
der the observation of Dr. Mixter again, 
and an x-ray (Fig. 13) was taken. It 
showed the defect in the ilium filled 
with new bone and from this area two 
exostoses, some smaller exostoses from 
the top of the acetabulum, and a few 
dark shadows in the soft parts, suggest- 
ing bone. The new bone in the soft 
tissues could be easily explained by the 
transplantation of periosteum or bone 
during the operation. The larger exos- 
toses were probably due to direct 
trauma to bone during operation. 

The patient is well and free from 
pain, and there is no limitation of hip- 
joint motion. 


The x-ray taken in August, 1921, 
is identical with the one taken the year 
before. She consulted Dr. Mixter be- 
cause some months before, after moun- 
tain climbing, she began to have pain 
and a limp. 

Case 4—(Pathol. No. 25892)— 
This case was reported in detail by Dr. 
Hitzret in the Annals of Surgery for 
April, 1917, with reproduction of the 
x-ray and four photomicrographs. The 
lesion involved the upper end of the 
humerus and was within a bone shell. 
I reproduce here a copy of the x-ray 
(Fig. 14) and it should be compared 
with Figures | and 2 of Case 1. 

Clinical Notes The patient is a white 
male, aged 25. He was examined by 
Dr. Hitzrot in January, 1916, because 
of pain in the region of the shoulder. 
The trouble dated back six years to an 
injury. During this interval there had 
been intermittent attacks of pain after 
excessive exercise, and an x-ray taken 
four years after the injury was reported 
as negative. The attack of pain here 


lower portion of the shaft of the tibia without in- 
volvement of the epiphysis, and lower end of the 
fibula with involvement of the epiphysis. 

Fig. 18—Pathol. No. 256464,—Multiple chondroma of 


metacarpal and phalanges of index finger and thumb 


16 and 17. 


and of lower end of the radium. Compare with Pigs. 


4 

: re 
bi 
of 
pe 
jo 
pi 
sh 

tr. 
tu 
ce 
al 
al 
ve 
m 
a 
st 
s| 
s| 
c 
n 
b 
b 
S. 
n 
t 
( 
— — : 
2 
x 


BONE CYSTS 


recorded had been observed four weeks. 

Examination: The deltoid area 
bulges. It is tender. The upper end 
of the humerus feels larger, and the 
palpable bony mass is irregular. On 
joint motion there is crepitation and 
pain. The x-ray was interpreted as 
showing a shell of bone divided by bone 
trabeculae. The majority of the visible 
tumor in the x-ray rests upon the old 
cortical bone of the shaft, but the light 
areas in the region of the trochanter 
and head suggest also a central in- 
volvement. 

The preoperative diagnosis 
myxochondrosarcoma, or some form of 


was 


a bone cyst. 

Operative Find'ngs: January 
1916. The soft parts were uninvolved. 
There was exposed a thin shell of bone. 
On opening it there was removed some 
straw-colored mucoid fluid. The bone 
shell was lined by a mass of coagulated, 
slightly altered blood. The marrow 
cavity of the head and some of the 
shaft was involved. A small piece of 
hone was found in the altered blood 
clot. The inner lining of the bone shell 
was irregular. The wound was closed 
with a muscle flap. 

Gross Pathology: (Dr. Elser). 
There is a shell of bone eight by four 
centimeters; outer surface smooth, in- 
ner surface low trabeculae; filling the 
bore cavity is bloody and_ necrotic 
material. 

Microscopic Pathology: Organized 
blood clot. Areas of cells suspicious of 
sarcoma. Other sections show caver- 
nema. 

Final Diagnos's: Cavernous heman- 
gioma of bone. 

Second Operat on: In 1916, 
three months later, because of pain and 
restricted motion after a strenuous game 
of tennis, an x-ray was taken, and an 
exostosis was found. At the operation 
the joint was reopened and a small 
exostosis near the bicipital groove re- 
moved. There was no evidence of the 
recurrence of the tumor. Other pieces 
of bone and soft parts were removed 
for microscopic examination. 

Microscopic Pathology: (Dr. El- 
er). No evidence of recurrence of the 
‘omor. The exostosis is normal bone, 

- soft parts show foreign body giant 
cells, and blood pigment. 

Ultmate Result: This patient came 
under my observation in December, 
1920, four years after Dr. Hitzrot’s 
cperation because of pain and limita- 
tion of motion in the shoulder-joint. He 
had served in the army at the front and 
his recurrent symptoms again were due 
to strenuous exercise. An x-ray had 
been taken at Coblenz, and a German 
surgeon had diagnosed sarcoma and ad- 
vised amputation. 
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The x-ray taken later at the Walter 
Reed General Hospital (Fig. 15) 
shows beautifully when compared with 
the result (Fig. 14) of Dr. Hitzrot’s 
operation. Although there is consider- 
able pain and limitation of motion the 
x-ray shows no areas of bone destruc- 
tion and only small exostoses. The 
present symptoms could be easily ex- 
plained by the trauma. At first we 
corsidered an operation either to re- 
move the head of the bone and trans- 
plant, or simply to remove the rough- 
ened areas of bone. But as he im- 
proved under observation, nothing was 
done, and the patient is well today 


(September, 1922) more than two 
years later. 
Microscop:- Pathology: Through 


the courtesy of Dr. Hitzrot I was able 
to examine the original sections, and 
I was rather inclined to the view that 
it was polycystic ostitis fibrosa, as the 
sect ors resemble those in Case | (Figs. 
5 and 6). Dr. James Ewing, how- 
ever, to whom I again referred these 
sections and those in Case |, is of the 
opinion that this case operated on by 
Dr. Hitzrot is a definite hemangioma, 
and the tumor is cortical rather than 
central. The important point, however, 
is that the lesion is benign, and, al- 
though the operator, because of the 
X-ray picture, properly considered the 
possibility of malignancy, he was of 
the opinion later, when the gross path- 
ology was exposed, that it was benign 
and treated it conservatively. 

Subperiosieal Hematoma: This 
lesion has been described in the litera- 
ture, but I have never had the oppor- 
tunity to explore or study its gross and 
micrescopic pathology. One could 
imagine after a trauma a hemorrhage 
beneath the periosteum, or a_ partial 
fracture with hemorrhage, and_ this 
hemorrhage might continue producing 
bone expansion, with the development 
of a true cyst filled with organized 
blood clot. This might give a picture 
similar to Figure 14 in the x-ray. 

Case 5—(Pathol. No. 29834)— 
Figs. 16 and 17: This observation dif- 
fers from the other four cases in that 
three bones are involved—the lower 
end of the tibia and fibula and the 
metatarsal bone of the great toe The 
x-rays (Figs. 16 and 17) show ex- 
pansion of the metatarsal and a very 
mottled area in the region of bone in- 
volvement. 

Clinical Note: The patient was ad- 
mitted to Dr. Baer’s orthopedic service 
at Johns Hopkins Hospital, and the 
first metatarsal bone curetted by Dr. 
Ghormley, the orthopedic _ resident. 
Pat'ent was a colored boy, aged 12. 
There was a history of trauma six 
months before, following which there 
was swelling, pain and limp. On pal- 
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pation there was found an expansion of 
the metatarsal bone of the great toe 
which felt like a bone shell. There was 
nothing to be made out on palpation 
of the lower end of the tibia and fibula. 
The Wassermann was positive, but the 
bone lesion did not improve under sal- 
varsan. The x-ray (Figs. 16 and 17) 
was diagnosed multiple chondroma or 
myxoma. I compared the x-ray with 
one of my own. (Pathol. No. 
24646'4,), Dr. Baldwin's case; the in- 
volved bones were the lower end of the 
radius, the metacarpal and phalanges 
of the thumb and index finger in a boy 
of 12 who dated his trouble back to 
an injury six years before (Fig. 18). 
I was inclined to believe that both 
were ostitis fibrosa. When Dr. Ghorm- 
ley operated on the colored boy the 
tissue received in the laboratory was 
identical with Cases 1, 2 and 3, ostitis 
fibrosa; while when Dr. Baldwin sub- 
jected his case to operation in Salt 
Lake City and sent me the tissue, it 
proved to be a chondroma. It is true, 
in Dr. Baldwin's case (Fig. 18) there 
is some destruction of the bone shell 
over the lesion in the phalanx, but this 
has also been observed in ostitis fibrosa. 
MetnHop oF ATTACK IN CENTRAL 
Bone Lesions, WitH No Evr- 
DENCE OF PERIOSTEAL TUMOR 
FORMATION. 
These cases will come under obser- 
vation because of recent fracture, or 
contusion, or because of pain or swel- 
ling, ard the x-ray will reveal a light 
area with more or less expansion of the 
bone shell. If there has been a frac- 
ture it may be incomplete or complete. 
There may be evidence in the x-ray of 
perforation or partial destruction of the 
bone shell. On palpation, there will be 
no soft-part infiltration, except in the 
region of the recent fracture. The bone 
shell is usually palpated. As a rule it 
is smooth. There may or may not be 
crepitation. I have never observed pulsa- 
tion. The expansion of bone from the 
normal shaft from above and below 
may be abrupt or gradual. The mark- 
ings of the light area show great dif- 
ferences in the same pathological types. 
I know of no way of making a positive 
diagnosis from the x-ray. I have shown 
here five cases in which the lesion was 
benign ard of the type of polycystic 
ostit’s fibrosa, and one (Fig. 18) which 
proved to be a multiple chondroma. 
In theJournal of Radiology for March, 
1920, I have reproduced a number of 
examples of central bone lesions: myxo- 
sarcoma (Fig. 1); bone cysts (Figs. 
2 and 5); giant-cell tumors (Figs. 4 
and 6) ; central chondroma (Fig. 15); 
central sarcoma (Fig. 29); central 
fibrosarcoma (Fig. 18); a case then 
diagnosed central sarcoma, now central 
unhealed bone cyst (Fig. 23); central 
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bone cyst without connective tissue |lin- 
ing (Fig. 27); central solid osititis 
fibrosa (Figs. 32 and 39); central 
myxoma (Fig. 28) ; tuberculosis (Fig. 
37). 

In the Journal of Orthopedic Sur- 
gery ‘'~’ I have reproduced the x-rays 
of central chondroma and _giant-cell 
tumors of the phalanges. 


In the Annals of Surgery for April, 
1919, ‘'* | published the evidence 
that perforation or destruction of the 
bone shell! was not a sign of malignancy. 

Since the publication in the /ournal 
of Rad ology for 1920 I have col- 
lected x-rays of numerous central bone 
lesions with pathology proved by opera- 
tion. The bone cysts and giant-cell 
tumors predominate; chondromas, es- 
pecially of the phalanges and meta- 
carpals are quite frequent; central sar- 
coma is rare. The central myxomas 
have not been observed since my report 
in the Annals of Surgery for December, 
1920, ‘**' and the case reported as 
No. 2, Pathol. No. 22929, in which 
the myxoma was in the center of the 
astragalus, has just returned under ob- 
servation with metastasis to the lung. 


From this accumulated experience, 
verified by pathological examination by 
a number of pathologists, I am impelled 
to the conclusion that the x-ray of a 
central bone lesion cannot be diagnosed 
with any degree of certainty, and that 
as sarcoma is possible after the age of 
15, I feel it is safer to explore. 


METHOD OF OPERATION 


If a large bone is involved, a Martin 
bandage should be employed; the soft 
parts should be carefully divided down 
to the bone shell; the periosteum should 
not be stripped back; the bone sheil with 
its periosteal covering should be ex- 
posed at least to the size of the area 
pictured in the x-ray; the bone shell 
with its periosteum should then be 
divided with the electric knife and re- 
moved. 

If the central tumor corresponds 
with that described in this paper as 
typical of a benign bone cyst, the fluid 
may be evacuated, or the connective 
tissue lining removed; then a fracture 
should be made, or the remaining bone 
shell crushed and the wound closed. 

In all other cases it is safer to re- 
move the tumor tissue within the bone 
shell with the electric cautery; then 
swab the wound and the exposed soft 
parts with pure carbolic and alcohol; 
then pack the wound for a few minutes 
with a piece of gauze wet in fifty per 
cent solution of chloride of zinc. 

The reason for this thermal and 
chemical cauterization is that it is es- 
sential in the central giant-cell tumor. 
With simple curetting recurrences take 
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place. It may accomplish a cure in a 
central sarcoma. (Bunt’s case in the 
upper end of the humerus is well more 
than two years after operation). It is 
safer in chondroma, and it may ac- 
complish a cure in the myxoma. 

REGISTRATION OF BONE TUMORS 


By CODMAN OF BosToNn 

These registrations bring out the fact 
that the differential diagnosis between 
ostitis fbrosa and sarcoma and between 
the benign giant-cell tumor and  sar- 
coma is difficult. If many of the best 
pathologists disagree after a long in- 
vestigation, it would seem unfair to ex- 
pect one pathologist to make a diagnosis 
from a frozen section in a few minutes. 


This thermal and chemical cauteriza- 
tion in curetting the central lesion does 
not interfere with the ossification or 
healing of the cavity, and, as the chief 
cause of death in sarcoma of bone is 
metastasis to the lung, it seems a justif- 
able procedure to employ, because the 
malignant tumors, sarcoma and 
myxoma, are rare and difficult to 
recognize from the benign ostitis fibrosa, 
the giant-cell tumor and the chondroma. 


There is no objection to placing 
radium in the bone cavity after opera- 
tion, and to giving postoperative radia- 
tion or x-ray treatment, especially in 
proved or suspicious sarcoma. Many 
of my colleagues working with me on 
this subject have not as yet accepted 
my classification into central and perios- 
teal lesions. From the standpoint of 
treatment this classification seems to me 
essential. 


CLOSURE OF THE WoUND 


There is no question that in the bone 
cyst of any type the wound should be 
closed. The cavity can always be par- 
tially obliterated by crushing the shell 
or bone transplantation. In many cases 
the healing has been good without 
either. The remarkable feature of the 
bone cyst is the rapid ossification after 
fracture or operation. 

The question as to closure of the 
wound and bone transplantation in the 
benign central giant-cell tumor is yet 
to be settled. The ossification after 
curetting a giant-cell tumor is as con- 
spicuous by its absence or latency, as it 
is by its presence and rapidity in the 
bore cyst. This is especially true in 
larger tumors of the long pipe bones. 
If the wound is left open, healing is very 
slow. If the wound is closed with and 
without bone transplantation, it usually 
breaks down. 

The cases of central chondroma of 
the phalanges have all healed well after 
closure without bone transplantation. 
The central chndroma of the lower end 
of the femur ‘'®) healed after curetting 
and radium. 
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The proper treatment of a central 
myxoma is not settled. 


This question of the treatment of 
central bone lesions will be discussed 
in detail in a future paper. 


X-RAY AND RADIUM TREATMENT 


One of my colleagues interested in 
the radium treatment of bone lesions 
wrote me in November, 1920, as fol- 
lows: “I hope you will soon quit operat- 
ing on all these cases, now that you have 
them cleared up, and treat them all 
with x-ray or radium, which handles 
them satisfactorily."" My personal ex- 
perience does not confirm this state- 
ment. 


Radiation is unnecessary in the 
bone cyst and ostitis fibrosa. When we 
can make a positive diagnosis, because 
the patient's age is 15 or less, opera- 
tion is indicated, if there is no fracture 
and the x-ray shows no ossification, or 
the bone shell continues to expand. I 
have tried intensive radiation before 
operation in the giant-cell tumor, in the 
chondroma, and in the sarcoma, with- 
out apparent benefit. If one operaes 
on a central bone lesion in a patient 
over 15 years of age, in the majority 
of cases the lesion will be either a 
latent bone cyst, a giant-cell tumor, or 
a chondroma. All of the bone cysts 
and chondromas have been cured. The 
recurrences in the giant-cell tumors are 
apparently due to faulty curetting. In 
sarcoma and myxoma [| have only one 
positive cure more than five years after 
amputation. ‘'*’ This patient is living 
in 1922, nine years after operation. 
A second case mentioned in this paper 
of a central sarcoma of the upper end 
of+the humerus, operated on by Dr. 
Bunts in Cleveland more than two years 
ago, is apparently well. In this instance 
the operation consisted of curetting with 
chemical cauterization, followed by 
radiation, x-ray treatment and Coley 
serum. There is a third case, which I 
saw in the Mayo Clinic, which was 
first curetted and then amputated one 
year later after recurrence. The lesion 
was in the lower end of the femur, and 
the patient is free from recurrence, more 
than five years after amputation. It 
seems, therefore, justifiable, even for 
sarcoma, if the bone shell is intact, to 
attempt this method of attack. 
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Principles of Stereovision® 


HE. perception of relief, which is 

furnished by the fusion of differ- 
ent visual impressions received by both 
eves {rom an object in the visual field, 
Isina large measure a purely subjective 
phenomenon that permits of only rela- 
tvely accurate measurement. There 
are numerous physiologic causes that in- 
hibit stereognostic appreciation; such as 
incompensated refractive errors that 
make sight more pronounced in one eye 
as compared to the other; or strabismus, 
in which a fixed point in the image fails 
to localize in identical situations on 
both retinas. [hese inherently physio- 
logic factors determine the subjective 
degree to which stereovision is sensed; 
and each individual presents his own 
stereoscopic acumen which is beyond 
the control of extraneous interference. 


In addition to the subjectivism of 
stereovision, there is an objective phase 
which, in roentgenologic practice, must 
receive the most careful study if the 
visualization of relief is to be accom- 
nlished by physiologic imitation. The 
most important single item in fostering 
stereoscopy is the question of illumina- 
tion, which involves a proper knowl- 
edge of 

|. the correct intensity of illuminant; 


2. the correct distribution of illumi- 


nant. 


Intensity of illumination is a basic 
lor in stereoscopic sensing; and it 
ust be at once realized that too great 
‘ensity, while apparently furnishing 
nounced relief, in reality distorts the 
+ physiologic effect of stereovision. 
‘e are two main reasons for this 
concition, which may be experimentally 
licited as follows: 
Experiment: Arrange two 
ickened tin boxes so as to enclose 
‘mall electric bulbs such as are used on 
‘stoscopes, and fitted with rheostat 
ntrols. Make pin hole openings in 
one face of each box, just opposite the 
bulb. Hang the two illuminators in a 
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completely dark room so that they are 
aligned equidistant from an observer. 

As the observer looks at the two pin 
points of light, an assistant alternately 
increases and decreases the intensity of 
the illumination in one of the sources 
by adjusting the rheostat. The observer 
notices that: 

1. When the illumination is equal 
in each source, they both appear in the 
same plane. 

2. As the illumination diminishes in 
one source, that source appears to re- 
cede into the background (actually, its 
position remains fixed). 

3. As the illumination increases in 
one source, that source appears to ap- 
proach the observer. 

Second Experiment: Procure a hand 
stereoscope and some views usually 
provided therewith. Adjust a view so 
as to present maximum stereoscopic ef- 
fect when observed in a moderately il- 
luminated room. When this position 
on the stereoscope is reached, light a 
piece of magnesium metal ribbon; and 
after the brilliant glare has subsided, 
re-examine the stereoscopic view under 
the original conditions for which good 
relief was first obtained. It is found 
that the stereoscopic values have 
changed entirely and do not re-estab- 
lish themselves for many hours. 

Overstimulation of the retinal light 
receiving units and fatigue of optic 
nerve transmission are the causes. 


From these two experiments, we find 
that the intensity of illumination must 
be correct in order to imitate physio- 
logic stereognosis ; that whereas “‘relief”’ 
is observed when the illumination is 
purposely altered, this is a spurious ef- 
fect or illusion that interferes with the 
accurate valuation of distance percep- 
tion, from which stereoscopic vision 
evolved. That is, it is possible to ob- 
tain illusions of relief that may be 
pleasing to observe (such as are pur- 
posefully sought in photoplay photog- 
raphy in which fictitious light values are 
forced in order to acquire contrast and 
relief); but the mere visualization of 
relief is not the object sought in roent- 
genologic practice. Here, it is desired 
to achieve physiologic imitation of 
stereovision, in order that the observed 
depths will represent accurately the re- 
lations of the anatomic parts under 
study. Beginning with the premise that 
roentgenologic requirements demand 
correct stereoscopic vision, and not 
simply an illusion of relief, we shali 
consider at this time the objective fac- 
tor of illumination distribution. 

An x-ray film is a flat surface upon 
which the x-ray radiation is projected 
from a point source always focused in 
the center of the plate. This condition 
is basic and follows as a prime require- 
ment in x-ray technique; that of cen- 
tralizing on the film the object to be 
rayed, and focusing the central ray in 
the middle of the object. The situation 
may be represented as follows: In the 
diagram (Fig. |) let the line AB rep- 
resent the film surface, and JT the 
origin on the target of the radiation. 
The shortest distance from the point T 
to the line AB is, then, the central ray; 
and since the radiation is emitted radi- 
ally in all directions, the wave front 
of equal radiation intensity is repre- 
sented by the are CD. 

A critical study of the conditions 
that obtain shows that there is a single 
locus at the point O where the radiation 
is most intense; and as we recede cir- 
cularly from this origin, the radiation, 
having travelled a longer distance ana 
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being influenced by the law of inverse 
squares, becomes proportionally less 
intense as the margins of the film are 
reached. In practice, the locus O cor- 
responds to the center of radiographic 
orientation, since it is there that the 
most important anatomic point under 
examination is placed for raying. 

From which we see that the distribu- 
tion of x-radiation over a film surface 
is peculiarly arranged; and that the 
stereoscopic fusion of mate roentgeno- 
grams demands a distribution of illumi- 
nation equivalent to the distribution of 
the radiation utilized in procuring the 
roentzenograms''’. Any other distri- 
bution of illuminant source will furnish 
an illusion of relief which is wholly dif- 
ferent from the correct stereoscopic 
value of the view. 

Under the means at present utilized 
in producing stereoroentgenograms, 
therefore, the formula for the physio- 
logically correct distribution of illumi- 
nant employed for visualization is defi- 
nitely fixed, as shown in Figure 2, 
where, in the diagram, the sketch at the 
left represents the x-ray intensity dis- 
tribution over a film; and the sketch 
on the right represents the correct dis- 
tribution of illuminant for proper physi- 
ologic stereovision distinguished 
from spurious relief. 

Around this fundamental principle a 
new departure in stereoscopic design has 
led to the creation of a novel means 


for securing true physiologic stereo- 
\ision as applied to x-ray endeavor 
Aside from a mechanical design that 
lends itself to facility of use. the new 
instrument furnishes two unique assets. 

First, a distribution of illumination 
mathematically coincident with the dis- 
tribution of x-ray intensity on a plane 
surface. This is secured, in the stereo 
scope, by a centrally placed light source 
around which there are grouped reflect- 
ing walls of such design as to distribute 
the light on the opalite glass with ac- 
curate reproduction of the desired 
formula. 

Then, a rheostat control that grad- 
ually increases or diminishes the in- 
tensity of the light until the “‘individ- 
ual" cr subjective physiologic require- 
ment is obtained by the observer. 

With this interestingly evolved in- 
strument of accuracy ~ the elements 
of objective stereovisicn in roentgenog- 
rap>by are perfected; and there remains 
only to determine the individual ‘‘sub- 
jective factor,"’ which is accomplished 
in this fashion: 

A wax model object. or adequate 
substitute, is prepared so as to contain 
a foreign body at a given and known 
depth from the surface. The model 
is then stereorcentgenographed and the 
completed films fitted into their proper 
view boxes. The observer then visual- 
izes the part beginning with the lowest 
intensity of light (rheostat all “‘in’’); 
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and gradually increases the light until 
the point is reached when the foreign 
body is stereovisiencd at the -xact depth 
that it is known to be. When this is 
realized, the observer has found his 
“subjective light intensity factor’; and 
by keeping the rheostat fixed at that 
position, each sus°quent examination is 
conducted uvder opt mum objective and 
subjective corditicns that favor the 
most acenrats proach to physiologic 
By means, the illu- 
sion of stereo-copy is removed; and 
this form reertzen observation be- 
comes sce tocally based furmshing 
thereby a sourd method for the correct 
ynd rapid «valuation of anatomic rela- 
tions, the ideal tewards which stereo- 
scopy has, unt] now, futilely striven. 


sterecvision. 


SUMMARY 


(1) “Relief and correct stereo- 
vision are pot phvsiolozically synony- 
mous. 

(2) Relet ts a spunous effect. 
Stereovisicn is a true evaluation of 
depth based on su'yjective and »yject've 
factors. 

(3) Stereovis'en ts accurate in pro- 
portion as: 

(a) the viewing is distributed 
according to the producing x-ray in- 
tensity ; 

(b) the irtersity of the viewing light 
is subjectively fitted for the observer. 

(4) In response to these basic pre- 
cepts, a newly «volved instrument for 
achieving max mum accuracy In stereo- 
vision, 1s discussed and portrayed. 

BIBLIOGRAPHY. 

(1) Youleuse and Piercn: Tech- 
nique de nbychologie experimentale. 

(2) Urpublished data from the 
FEnginesring Research Department, 
Victor X-Ray Corporation. 

FOOTNOTES. 

(1) Review first experiment. 

(2) Distingu'sh between precision 
and accuracy. A tung may be precise 
yet wrong. lor example, a_ length 
measured with a rule tat is inaccurat> 
can be measured with precision, but 
ret with accuracy. 


A Summary of the Determination of X-Ray Intensities’ 


T THE annua! meeting of your 
society in 1921 I reported the in- 
vestigations | had made on the de- 
termination of x-ray intensities. These 
investigations were carried out for the 


*__Read at the Midyear Meeting of 
the Radiological Society of North 
America, St. Louis, May 19, 
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purpose of determining a method of 
treatment for deeply seated carcinomata 
which would assure the application of 
x-rays of a sufficient intensity to cause 
degeneration or death of the cancer 
growth. 

The constant factors used were a 
maximum kilovoltage of 130, de- 
termined with a sphere gap in series 
with the tube terminals, a milliamper- 


ege of fi.e and a broad focus Coolidge 
tube of a diameter of 18 cm. The 
variable factors were the distances from 
the focus or target of the tube to the 
surface of the skin (designated by the 
abbreviation F. S. D.) the ports of 
entry and the filter. The F. S. D. were 
35, 50, 65 and 80 cm.; the fields 5, 
10, 15 and 20 cm. square, and the 
filters 7, 11 and 16 mm. aluminum. 
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DETERMINATION OF 


The transformer employed in_ these 
experiments was a Victor Snook with 
a cross arm type rectifier. 

The summary of these results is 
shown in lables 1, 2 and 3. The con- 
clusions reached at the time were as 
follows: 

(1) Using the constant factors and 
a Coolidge tube of 18 cm. with a 
broad focus, the variable factors to ob- 
tain highest intensities are: 
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X-RAY INTENSITIES— 


(a) With a filter of 6 mm. aluminum 
plus 6 mm. sole leather, an F.S.D. of 
65 cm. and a port of entry of 15 cm. 
square, the milliampere minutes neces- 
sary to obtain an epilation skin dose 
(Ep. S.D.), are 500. 

(b) With a filter of 10 mm. alumi- 
num plus 6 mm. sole leather, an F.S.D. 
of 65, a field of 15 or 20 cm. square, 


the mulliampere minutes necessary to 


obtain an Ep. S.D., are 750. 
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(c) With a filter of 0.5 mm. cop- 
per plus | mm. aluminum plus 6 mm. 
sole leather (equal to 15 mm. alumi- 
num), an F.S.D. of 65 cm. and a field 
of 15 or 20 cm. square, the milliam- 
pere minutes to obtain an Ep. S. D. 
amount to 1,050. 

(d) With a filter of 0.75 mm. cop- 
per plus | mm. aluminum plus 6 mm. 
sole leather (equal to 20 mm. alumi- 


num), an F.S.D. of 65 cm., and a field 
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DETERMINATION OF X-RAY INTENSITIES 


of 15 or 20 cm. square, the milliampere 
minutes to obtain an Ep. S. D. amount 
to 1,500. 

2. To apply x-rays to a carcinoma 
of the uterus we must make transverse 
and median sagittal sections of the pel- 
vis of the patient just above the 
symphysis pubis. The sections are ob- 
tained from exact measurements of the 
living subject, which must include the 
transverse and anteroposterior and 
longitudinal diameters of all anatomical 
landmarks as well as the seat and ex- 
tent of the lesion. Figure 9 represents 
such a measurement. It also shows that 
we must use four ports of entry, an 
anterior field of 20 cm. sq., a posterior 
sacral field and two lateral fields each 
of 15 cm. sq. We now enter the fields 
in this section, fix the points | to 11 
and then enter the intensities obtained 
at these points through each field. If 
the summation of the intensities ob- 
tained through the four fields at the 
points selected is above 120, then the 
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time duration of application must be 
reduced to prevent too large an in- 
tensity at the given points, tereby pre- 
venting irreparable injuries or burns. 
Points 7 to 11 do really receive a 
small additional intensity of x-rays from 
the areas just external to the radiation 
cones. These intensities are in this in- 
stance so small that they may be 
neglected. 

3. The results obtained from the 
measurements of intensities of x-rays 
and the studies of the topographical 
anatomy of the patients suffering from 
pelvic cancers permit the inference that 
with a maximum kilovoltage of 130, 
a Coolidge tube of 18 cm. diameter, 
a milliamperage of 5, a focus skin 
distance of 65 cm., a filter of 0.5 mm. 
copper, plus | mm. aluminum, plus 6 
mm. sole leather, and a field of 15 to 
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20 cm. sq. must be employed to ob- 
tain results. 

4. It may be further inferred that 
x-rays obtained with factors smaller 
than those given will not benefit the 
patient. An x-ray intensity of less than 
60 per cent of the epilation skin dose 
stimulates the cancer to proliferate 
more rapidly, hence renders the patient 
rapidly worse. 

5. As to the massive doses of x-rays 
applied, taking into account our very 
high skin dose, such radiations should 
not be repeated before the end of twelve 
months if at all. 

6. In the treatment of uterine carci- 
noma x-ray radiation is invariably com- 
bined with intrauterine insertions of 
radium. The equal intensity curves of 
50 milligrams of radium element ar- 
ranged as seen in Figure | and filtered 
with 1.5 mm. brass have been de- 
termined by Schmitz and Huth. ‘'’ 
The isodoses to obtain a cancer dose at 
the various percentages have been ex- 


pressed in terms of radium milligram 
element hours. Entering the equal in- 
tensity curves in longitudinal median 
section we may determine the time dura- 
tion of the application of radium. It 
amounts on an average from 600 to 
3,600 mg. e. hrs., depending on the 
size of the patient. 

With the collaboration of my asso- 
ciate, Dr. Albert Bachem, the investi- 
gations have been extended to crest 
kilovoltages of 150, 175, 200 and 
220. Table 5 represents the results. 
They were obtained with a Victor 
300,000 volt transformer and the large 
Coolidge treatment tubes. The clinical 
application of these results and eco- 
nomic considerations, that is, saving the 
tubes by avoiding large loads, led us 
to adopt the following factors: Maxi- 
mum kilovoltage, 200; milliamperage, 
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5; F.S.D., 50 cm.; field, 20 to 30 
centimeters square; filter, | mm. cop- 
per plus | mm. aluminum. The num- 
ber of fields is two, an anterior and a 
posterior one. It is only necessary to 
determine the anteroposterior diameter. 
The solution of the problem is shown in 


Figure I. It does not require any 
further explanation. 
The advantages gained by the 


newer method are: 


|. Shortening of the time duration 
of the application of the x-rays. If 
} milliamperes are used the two field 
application consumes from three to four 
hours. The 130 kv. max. method con- 
sumes from twelve to fourteen hours. 


2. The patients do not evince nearly 
as profound a radiation sickness with 
the 200 kv. max. method as with the 
130 ky. max. method. Apparently the 
destruction of the blood corpuscles and 
normal tissues is less severe than with 


the old method. 
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3. The tumor is more rapidly re- 
sorbed; evidently due to the greater 
biologic action of the short wave x-ray. 
It must be assumed, though we cannot 
as yet prove it, that the shorter the 
wave length of the radiation the more 
intense is the biologic action on the 
tumor cells. The gamma rays of radium 
possess the shortest wave length of any 
radiation known. Gamma _ rays of 
radioactive substances cause a much 
more rapid regression of cancer tumors 
than any x-ray produced so far. 

4. The same intensities of radiation 
may be closely reproduced if the same 
factors, that is, kilovoltage, focus skin 
distance, filter, size of field and tube 
are employed. It is, however, advis- 
able to determine the time duration of 
application carefully for each trans- 
former and for each tube. 
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Weight Development in White Rats as Influenced by 


O THOSE of us who are employ- 
ing x-ray in treatment of the hy- 

pertrophied tonsil, certain very salient 
questions have arisen, which may be 
briefly classified under two heads: 

1. Have we sufficient evidence from 
our pioneer investigators to feel certain 
that the x-ray does reduce the size of 
the tonsil under treatment ? 

2. If the tonsil is markedly influ- 
enced by the ray, have we evidence to 
prove that other glands, such as the 
thyroid, are not also affected? Or, to 
change the question, has enough basic 
biologic research work been dore to f- 
nally establish what good can ke done 
in this field, and whether or not harm 
attends the good? 

This explains the author's point of 
entrance into this field of research, a 
partial and preliminary report of which 
is herewith presented. 

But, first, let us review te literature: 

In 1921, writing on the chemical 
effects of alpha part cles and electrons, 
Lind says: “It has been found that it 
is the physiological effects of the gamma 
rays which are utilized therapeutically. 
But whether or not the effect is pro- 
duced through the 
chemical action remains as yet wholly 

Dorsey, speaking of radium, says: 
“In their passage through matter, both 
gamma and x-rays cause high speed 
electrons to be ejected from a small 
proportion of the atoms over which they 
pass. These electrons are similar to 
beta rays: the velocity with which they 
are ejected depenc's upon the wave 
length of the wave causing their ejec- 
tion—the shorter the wave, the higher 
the velocity. Those ejected by the short 
gamma ray waves have a very much 
higher velocity than those ejected by 
the much longer x-ray wave. One effect 
of both gamma and x-rays Is to cause 
the entire mass through which they pass 
to be subjected to this beta ray bom- 
hardment. It is to this beta ray bom- 
bardment that the biological effect of 
these rays is generally attributed. 

Regaud, 1920, says: “Some little 
penetrating and therefore easily ab- 
sorbed rays have a general caustic ac- 
tion, but the more penetrating rays have 
an ‘elective cystcaustic action.” * * * 


intermediation of 
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There is a long scale of radiosensibility 
for animal cells, ranging between the 
most radiosensitive (such certain 
sexual and leukocytic cells) and the 
least radiosensitive (such as muscular 
fibres and nerve cells). The radiosensi- 
bility, too, is a property of the nucleus 
and is inherent in certain states or 
temporary physiological periods of cell 
life, the most important and best known 
of which is the state of reproduction. 
Another period of heightened sensibility 
corresponds to the maximum metabolic 
activity of the nucleus in cells which 
have a secretory function. And since 
such cell division and nuclear metabol- 
‘sm are neither continuous nor prolonged 
states, it follows that the same cell or 
generation of cells manifests alternating 
radiosensibility and radioresistance. The 
effect on the cell is shown by every 
grade from early death to slight rep- 
arable injury. The dead cells are re- 
moved by autolysis or phagocytosis, but 
the intercellular substances are resistant 
and absorbed slowly.” 

Arguing from these premises, Re- 
gaud asserts that: “X-ray and gamma- 
radiations of very short wave length are 
elective poisons for nuclear chromatin, 
upon which, as is known, heredity de- 
pends. Hence, the rays suppress or 
suspend cellular reproduction in a tis- 
sue. The radiosensibility of connective 
tissue and lymphoid malignant new 
growths is as follows, the varieties of 
tumor being given in descending order 
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Fig. 2—Weight chart of Nos. 3, 4, 
5, 7 and 8 of the litter. 


of radiosensibility: lymphosarcoma, 
large and small round cell sarcomata, 
mixed-cell sarcoma, fibrosarcoma, 
chondrosarcoma, osteosarcoma.” 


Dr. Lazarus-Barlow, in commenting, 
says: “It is possible to doubt some of 
the premises and hence the conclusions, 
obvious or concealed, to which Dr. Re- 
gaud is conducted. Thus he repeats 
on at least three occasions that the ac- 
tion of the rays is local. No doubt in 
a sense this is true, but the mere facts 
that the intensity falls off according to 
the law of inverse squares, and that a 
circulation passes through the irradiated 
part, indicate that a general effect of 
irradiation has to be reckoned with. 
These distal effects of the rays may 
well be of great importance. Quite 
apart from the fact that at some dis- 
tance an ‘elective cystocaustic action’ 
must become converted into an ‘elective 
cystostimulative action,’ just as at some 
distance an irritant induces repair, it is 
possible that the lymphocytic changes 
following on irradiation may indicate 
a fundamental process which is general 
and not local. Without wishing to be 
dogmatic, there is some reason for be- 
lieving that patients showing _ little 
lymphocytic fall in the circulating blood 
upon irradiation react better to the 
treatment than those in whom marked 
fall occurs. And just as Dr. Regaud 
advises combined x-ray and radium 
treatment, so it may be combined beta 
and gamma x-ray treatment wou!d give 
better results than either of these alone. 
The premise that the action of the rays 
is purely local has a cramping effect. 
Probably, too, in considering, the ac- 
tion of rays upon cells, attention has 
been riveted too much the 
nucleus. ‘*? 


Russ, 1921, speaking of local and 
general action of radium and x-rays on 
tumor growth, says: “Prolonged ex- 
posure of the animal to the rays results 
in wasting and death. As the dose of 
radiation becomes less a stage is reached 
where the rate of increase of body 
weight exceeds that of the normal (15 
per cent in 60 days).”” ‘*? 

From the Rockefeller Institute come 
some very valuable reports, showing 
that “‘mild doses of x-ray stimulate 
lymphocyte formation, and heavier 
doses of longer exposure, almost com- 
pletely destroy both lymphoid tissue 
and circulating lymphocytes, without 


apparent damage to other tissues.” 
(5-11) 
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Dr. A. S. Warthin, Jan. 16, 1922, 
writes in a private communication: 
“Specific changes in tissues: (1) The 
action upon the nucleus of the lymphoid 
cells. (2) Skin and thyroid in the pro- 
duction of atypical regenerative forms 
of epithelium showing themselves fre- 
quently as syncytial giant cells. This 
action upon the regenerative ability of 
the tissue is, outside of the action upon 
the lymphoid tissues, the most striking 
result of irradiation in my experience.” 

Davey, 1919, writes that “‘an evi- 
dent prolongation of life of the Tribo- 
lium confusum is apparently due to 
small doses of x-rays.”” ‘'*? 

Mavor, working at Union College, 
indicates that “the most marked effects 
of radiation lie in the chromosomes of 
the cells, and poss bly are most marked 
at the stages of cell division.” ‘'*? 


In our work, the prime search was 
for biologic change. Reports on these 
changes are not yet completed, and will 
be presented at a later date. Starting 
with the very young baby rat, even ex- 
posing the embryo rat in utero to x-ray 
and waiting for histologic changes to 
occur, many marked macroscopic 
changes were observed: One phase of 
these forms the subject of this report, 
viz., weight development. We have 
had deformed rats—born without eyes, 
born without tails—but at this time, 
we will limit ourselves to one litter of 
eight (Fig. 1). All conditions sur- 
rounding these rats were alike for all 
individuals, except x-rav treatment. The 
rats were about ten days old at the 
time of exposure, hairless and sti!! blind. 
One general dose was given, this being 
changed only two particulars, 
namely, time and filter. The unit was 
about the Holzknecht unit and was 
changed by changing the time only, 3 
in. spark, 3 ma., 8 inch distance, time, 
four minutes. Half the litter received 
the exposure without filter and the other 
half with a filter of two millimeters of 
aluminum, and one thickness of sole 
leather. The lantern slides will 
graphically set forth the variation in 
weight development of the individuals. 
Having weighed many untreated rats 
we observe that Nos. |, 2 and 6 (Fig. 
3) average about as controls. The two 


animals. Nos. 7 and 8, (Fig. 2) at 


the end of sixty days, reached the 
highest weight and had had the largest 
dose of the litter. Numbers 3, 4 and 
5 (Fig. 2), arrived at a medium 
weight and had had a medium dose, 
whereas Nos. | and 2 (Fig. 3) showed 
least weight, having had the smallest 
dose. Number 6, grouped with | and 
2, can only be explained by speaking 
of it as the omnipresent exception to 
the rule. In as extensive a review of 
literature as we have had before us, 
we find but one author speaking of the 
effect of radiation on the weight of 
white rats. Russ writes: “The pro- 
lorged exposure of the animal to the 
rays results in wasting and death. As 
the dose of radiation becomes less, a 
stage is reached where the rate of in- 
crease of body weight exceeds that of 
the normal (15 per cent in 60 days).”” 
In this series it would not appear that 
we had given a harmful or withering 
dose to any individual, though from 
other series we do know that such an 
effect can be produced. 
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Pig. 3—Weight chart of Nos. 1, 2 
and 6 of the same litter. 


Pig. 4—Photograph of some animals 
which received treatment. 


It does, therefore, seem feasible to 
assume that a gradation of dose exists 
which, in respect to body development, 
varies results, from ineffective 
through stimulating, up to destructive 
results. How this is accomplished. what 
part the endocrine glands play, how we 
can use alpha and beta rays. how we 
can use gamma rays, whether x-ray and 
gamma rays are ineffectual in them- 
selves and whether they become ef- 
fectual only when transmuted into beta- 
ray bombardment are a!! problems form- 
ing a fascinating subject, upon which 
much thought and study can be ex- 
pended and ultimate findings are still 
for future research. 
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The Problem of High Potential Measurement as Associated with 
Deep Therapy at High Voltages’ 


HERE. are two obvious means of 

standardiving x-ray measurements, 
to enable accurate repetition of dosage 
with the same apparatus, or to permit 
the results of one investigation to be 
applied by another with a different ap- 
paratus. 

The first of these means is to meas- 
ure the X-rays emitted from the tube, 
and to use this measure as a hasis of 
comparison. While this seems the most 
logical system, the apparatus for ac- 
complishirg it has not yet been de- 
veloped to a point where it has wide 
practical utility, e forced to 
continue the use of the second type of 


and we at 


readings. 
These, in brief, constitute an at- 
tempt to predict what comes out of the 


tube, in the form of x-rays, from a 
statement of what we are putting into 
the tube, in the form of electrical 


energy. In doing this, we have cus- 
tomarily measured two electrical quan- 
tities —current, with the milliammeter, 
and voltage, with the kilovolt meter, or 
with a spark gap. 

We have then t. if we 
obtaired a certa’n result when operat- 
ing one machine at a given millamper- 
age and spark gap, we would get a 
sufhciently accurate duplication of this 
result on a different machine, if only 
we set for the same milliamperage at 
the same gap. 

This is only comparatively true, how- 
ever. At the lower spark g gaps, such as 
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are used for radiography, it will serve 
fairly well. At the higher gaps, such 
as are generally used in therapy, cer- 
tain discrepancies begin to appear, 
while at the very high voltages now 
being used for deep therapy, there is 
every reason to expect greater discrep- 
ancies. We would most certainly not 
rely too heavily upon a spark gap (or 
even sphere gap) readings as an index 
of the performance of all types of high 
voltage x-ray apparatus under all con- 
ditions, until the accuracy of the method 
is supported by better evidence than 
we have at present. 

In order to illustrate this source of 
error most readily, let us imagine a 
slow moving picture showing graphically 
the rotation of the rectifier member in 
an x-ray machine, with the resultant 
increase and decrease of voltage and 
current applied to the x-ray tube during 
a single pulse or alteration. Further, 
suppose we are using high voltage and 
heavily filtered rays, and that our pic- 
ture also zhows graphically the nature 
of this x-ray pulse. 

Beginning at the point where the 
voltage from the transformer is zero, 
we find that the rectifier is in such a 
posit on that the circuit is open and no 
current flows. Hence, no x-rays are 
produced. 

Now, as the voltage rises, and the 
iectifier rotates, we eventually reach a 
poirt where a spark passes, a current 
flows and x-rays are produced. How- 
ever, with the average rectifier, this cur- 
rent begins to pass long before the volt- 
age has reached its maximum; and with 
heavy filtration, rays produced much 
below the maximum voltage do not pass 


through the filter in any great quantity. 
Therefore, it is not until the voltage 
ever, rises to its saturation value al- 
useful radiation is obtained. 

The current through the tube, how- 
ever, rises to its saturation valve al- 
irost as soon as the circuit is established, 
and remains at this value as long as 
the pulse continues. That is to say, 
there is no gradual increase and de- 
ciease of current as we pass from lower 
to higher voltages and back, and there- 
fore, if we observe an increasing and 
decreasing pulse of filtered rays during 
the cycle, we should ascribe it solely 
to the change in voltage—since the cur- 
rent has remained substantially con- 
stant. 

To return to the voltage—as this 
factor increases, the rays produced be- 
come more penetrative and hence, more 
and more of them pass through the fil- 
ter in the form of useful radiation, un- 
til, when the voltage in the pulse has 
reached a maximum, a maximum of fi- 
tered rays is being delivered. Naturally, 
as the voltage in the pulse decreases, 
the radiation falls off correspondingly 

We have thus produced during a 
single electrical pulse, a pulse of filtered 
X-rays containing a certain total quan- 
tity of rediation, a fraction of a dose. 
The exact amount of radiant energy in 
this pulse depends upon the following 
three factors: 

(1) The transmitting characteristics of 
the filter. 

(2) The average current in milliam- 
peres. 


The voltage. 
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We can easily duplicate the filtra- 
tion accurately by using a filter of like 
material and like thickness. We can 
likewise duplicate the current factor ac- 
curately by a return to the same aver- 
age milliamperage, especially since the 
saturation characteristic of the Coo- 
lidge tube gives us an almost uniform 
current during the entire pulse. But the 
voltage factor is not so easily dupli- 
cated. 

As we have seen, x-rays only begin 
to pass through the filter when the volt- 
age gets high, they increase when it gets 
higher, and they persist only as long 
as it stays high. Thus, in estimating 
hltered x-rays, what we really want to 
know is how high the voltage gets and 
how long it stays high. 

Now, let us consider the various 
means of measurement in common use 
and see how well! they enable us to 
answer this question. 

First in order comes the voltmeter, 
variously termed kilovoltmeter and 
spark meter, and connected either in 
the primary circuit of the transformer 
or in a special secondary circuit. 

This instrumert gives a reading pro- 
portionate to the average effect of the 
entire voltage pulse, making no allow- 
ance for the fact that only the higher 
portion of this voltage pulse is passed 
on the tube through the rectifier, and 
only the very highest portions produce 
appreciable filtered x-rays. 

A slight change in wave form, re- 
sulting in a small percentage increase 
cr decrease in the crest value, will, 
therefore, produce no great change in 
the total effective potential. although it 
may vary the emission of filtered x-rays 
by several hundred per cent. 

This readily explains the known in- 
accuracy of the voltmeter for x-ray pur- 
poses. since the wave forms on different 
machines may differ widely, and the 
wave form on the same machine may 
be made to change through a consider- 
able range by changing circuit condi- 
tions, for example, changing from 
rbeostat to auto-transformer control. A 
voltmeter has, however, the advantage 
that it may be read continually during 
operation and changes in line voltage 
may be thus detected and compensated 
for. It also has the advantage that a 
return to the same setting and the same 
milliammeter and voltmeter readings on 
the same machine should permit a rea- 
sonably accurate duplication of results. 

Now, let us consider the snark gap 
and more particularly the sphere gap, 
since this form has been widelv advo- 
cated for the measurement of the very 
high potentials used in therapy. 

The sphere gap is free from many 
of the vagaries of the point gap and 
wll consistently register the maximum 
voltage. Only one correction need be 
applied for accurate work, the one for 
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variations of barometric pressure due 
to altitude. And it can be duplicated 
accurately in construction, one sphere 
gap will read exactly the same as an- 
other of the same size, which was far 
from true with point gaps. 

But, any spark gap only tells us 
how high the voltage got-—and that is 
only half of our question. The other, 
and equally important half, “‘How long 
does the voltage stay high?”’ is not in- 
dicated at all by spark gap readings. 

To illustrate, let us say we are pro- 
ducing filtered rays, and we set a 
sphere gap for two hundred kilovolts 
and then gradually increase the output 
of our apparatus until the gap flashes 
over. 

All we have found out is that at 
some point one of the voltage pulses 
applied to the tube reached a voltage 
of two hundred kilovolts. We have not 
the least idea whether it stayed at or 
near that value for five thousandths of 
a second, or one thousandth of a sec- 
ond, or even one ten-thousandth of a 
second. The sphere gap would have 
flashed with equal readness. 

And yet a high voltage crest lasting 
five thousandths of a second would 
cause five times the quantity of filtered 
x-rays to pass that would be caused by 
a pulse lasting one-thousandth of a sec- 
ond, and fifty times as many such rays 
as would be generated by the pulse of 
one ten-thousandth second. 

So we come to the conclusion that we 
can only trust sphere gap readings as 
an index of filtered x-ray emission if 
we can be sure that all x-ray machines, 
under all conditions, produce voltage 
pulses that stay at a higher value for 
the same proportionate portion of a 
cycle. 

This seems rather a fragile basis on 
which to rest so important matter as 
dosage standardization, especially in 
the light of the following wel! estab- 
lished characteristics of the sphere gap. 

This device was originally developed 
for the measurement of alternating po- 
tentials, and was found to give con- 
sistent readings corresponding to the 
maximum or crest potentials. However, 
it was soon found that if sparking or 
even heavy brush discharge was per- 
mitted in the circuit containing the 
sphere gap, surges were thereby excited 
and the readings could no longer be 
depended upon to correspond to the 
truer crest values of the alternating po- 
tentials. As a consequence, one of the 
precautions widely recognized in the 
use of the sphere gap on alternating cir- 
cuits is that no sparking or brush dis- 
charge be permitted in the gap circuit. 

So much for the engineering use of 
this instrument. Now comes the x-ray 
art and appropriates the sphere gap 
bodily for use in circuits where there 
is always a large amount of sparking 
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and brushing. We should naturally ex- 
pect errors to result. And when we con- 
sider that the higher the potential, the 
greater the surge tendency, we are 
justified in looking rather dubiously at 
the sphere gap as a standard for high 
voltage deep therapy, at least, until we 
have more experimenta! evidence. 

The following brief account of work 
done by the writer may serve to sup- 
plement the work of others along these 
lines and to promote further discussion 
and investigation. This work includes 
the following points, briefly tabulated: 
(1) The development of a_ high 
voltage x-ray circuit’ which 
would minimize the surges de- 
livered to the tube. 

Tests of the sphere gap as a 
measuring instrument in such a 
circuit to determine the voltage 
limits for consistent readings 
Development of an apparatus 
for determining by absolute 
measurements the maximum po 
tential and the wave form in a 
high voltage circuit. 

Readings taken with this ap- 
paratus on the new circuit, with 
a chart of typical wave form. 

Surges which originate in an x-ray 
machine and are transmitted to the tube 
circuit are caused by the sudden release 
of electrical energy from a circuit under 
stress, when the rectifier has rotated to 
a point where the current can jump 
from the moving to the stationary mem- 
bers and complete the circuit. 

The sudden starting or stopping of 
an electric current causes temporary 
abrupt rises in potential, whose effect 
may be roughly compared to the jarring 
effect produced in a water pipe when 
a full flow of water from the tap is 
abruptly shut off. 

These electrical surges may be pre- 
vented from reaching the tube circuit 
by interposing resistances or choke coils, 
and a tube circuit thus freed from the 
influences of surges should permit of 
much more accurate measurements of 
voltage. 

However, stopping surges re- 
sistance or choke coils would result in 
a certain drop in voltage between the 
transformer and the tube, which is not 
desirable. The circuit shown in Figure 
1, however, has the advantage of pre- 
venting the surges from reaching the 
tube circuit, and at the same time has 
no voltage drop. Briefly, this arrange- 
ment consists in adding to an x-ray 
transformer and rectifier a pair of sup- 
plementary transformers, one of which 
is inserted in each of the wires leading 
from the x-ray machine to the tube. 

These supplementary transformers 


(4) 


_are arranged so that the sum of the 


voltage contributed by them to the cir 
cuit is identical with the voltage fur- 
nished by the x-ray machine. 
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Thus, with this arrangement, an 
x-ray machine capable of furnishing 
150,000 volts crest potential, may have 
added to its output an additional 150,- 
000 volts crest potential, making a total 
potential applied to the tube of 300,- 
000 volts. 

Using this apparatus, tests were made 
to determine its adaptability to operat- 
ing the large Coolidge tubes for deep 
therapy, and to determine, if possible, 
the safe voltage limits of operation for 
such tubes. 

Starting at 200,000 volts, the volt- 
age of the apparatus was gradually in- 
creased, and maintained for a con- 
siderable time at each new value in 
order to determine the performance of 
the tube. 

The crest potential readings with a 
sphere gap were frequently repeated at 
each value of applied voltage and from 
the consistent repetition, or lack of it, 
in such readings, an attempt was made 
to d'scover whether surges were present 
in the circuit. 

At the 200,000 volt limit, the tubes 
operated with almost suspicious smooth- 
ress, and the sphere gap readings could 
be repeated as often as desired with 
absolute accuracy. 

As the potential was increased, a 
point was finally reached where two 
things happened. First, the sphere gap 
readings began to show wide irregu- 
larities for the same applied primary 
voltage. Although the filament current 
and the milliamperage were kept con- 
stant by means of a stabilizer, and no 
other variations were observed in the 
circuit, the sphere gap readings taken 
in succession would vary by as much 
as fifteen per cent. 

The second phenomenon which made 
its appearance simultaneously with the 
irregular sphere gap reading, was an 
electric discharge from the anode 
terminal of the tube, extending out 
over the stem and the bowl. This dis- 
charge at first showed itse!f in the form 
of small snapping sparks, rapidly re- 
peated, and as the voltage became 
somewhat higher, it assumed the form 
of an almost continuous fluttering blue 
brush discharge, giving a soft, tearing 
sound and punctuated occasionally by 


bright snapping flashes to some part of 
the bowl. 

This condition was very probably 
caused by an accumulation of a nega- 
tive electric charge on the inside of the 
bowl of the tube, with a consequent 
darting out of a positive charge from 
the anode to neutralize it. 

This condition of irregular discharge 
immediately generated surges in the cir- 
cuit, the irregular effects of which were 
reflected in discrepancies in the sphere 
gap radings. 

Not all tubes reached this critical 
condition at the same potential. A tube 
which has not been well evacuated, or 
subsequently ‘“‘seasoned’’ by speedy 
operation at a lower voltage, will act 
in this irregular manner at a compara- 
tively low voltage, possibly only slightly 
in excess of 200,000 volts. 

On the other hand, a well pumped 
and “‘well seasoned”’ tube behaves sur- 
prisingly well on this circuit. We found 
it possible to operate some tubes as 
high as 275,000 volts and for ex- 
tended periods without any irregularities. 

An attempt was next made to de- 
termine the wave form or shape of the 
electrical pulse delivered from this ap- 
paratus to the tube. For this purpose, 
a rotary contact arm driven by a 
synchronous motor was so arranged 
that current from the high voltage line 
could be led through it to an instru- 
ment for measuring voltage. 

Figure 2 shows this contact arm, il- 
lustrating also the means by which the 
synchronous motor may be rotated on 
its mounting so that contact is made at 
any desired portion of the wave. 

Figure 3 shows this contact arm in 
use in conjunction with a kilovolt bal- 
ance—an instrument for weighing the 
electrostating attraction between two 
opposed plates of known area. If suit- 
able precautions are employed it is pos- 
sible to compute from the dimensions 
and construction of such an instrument 
the absolute value of the voltage 


tential as shown by the sphere gap. 
Figure 4 illustrates a typical poten- 
tial curve taken with this apparatus on 
the circuit just described. The crest 
voltage as shown by the kilovolt bal- 
ance was 240,000 volts, while the 
sphere gaps indicated an average of 
243,000 volts. A well seasoned tube 
was used in this experiment, and con- 
sistent repetition of the sphere gap 
readings was, therefore, possible. 


SUMMARY 


(1) Standardization of x-ray work 
in terms of the electrical energy put into 
the tube is not possible unless the wave 
form of the exciting apparatus is known, 
in addition to the crest kilovolts and the 
milliamperes. 

(2) A circuit is described which 
suppresses surges due to the operation 
of the rectifier. With this circuit and 
a well seasoned tube, consistent opera- 
tion is possible at somewhat higher than 
the usual voltages. The limit to such 
operation is reached when surges are 
generated by the x-ray tube itself. It 
seems probable that the limit of opera- 
tion of the ordinary form of apparatus 
employing a transformer and rectifier 
may be partly due to surges from the 
apparatus, and also partly due to the 
enhancing effect of the x-ray tube upon 
such surges. 

(3) An experimental apparatus is 
described which makes possible the in- 
vestigation of the entire range of wave 
form from any x-ray machine. Wider 
investigations with this instrument 
should enable us to determine accurately 
and easily the difference, if any, be- 
tween the wave forms of commonly 
used x-ray machines and in the light of 
these differences, standardization can 
be more intelligently affected. 

(4) It seems possible to develop 
from this experimental wave tracer an 
instrument for continuous use in x-ray 
plates to replace the sphere gap as a 
means for measuring input energy. 
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Annual Meeting 
THE UNIVERSAL feeling of all those in attendance at 


the annual meeting at Detro:t in December was that this 
was one of te most profitable meetings ever held by the 
Radiological Society. The attendance was large and the 
program was exceptional. Only one criticism could possibly 
have been made of the program and that was that there were 
too many papers. This number allowed no time for discus- 
sion in many instances. 

There were two papers on the program which called 
forth many comments. One was by Dr. Lewis Gregory Cole 
on the examination of the cervical sp:ne and the other was 
by Dr. Amedee Granger on examination of the sinuses. 
Both of these papers will appear in an early number of the 
Journal. 

The commercial exhibit was large and was unusually 
well attended by those at the meeting. The commercial men 
expressed themselves as highly pleased with the arrangement 
provided for them. 

The comm'ttee on local arrangements deserves great 
credit for providing for the scientific sessions, the social func- 
tions and for the scientific exhibit in the way in which they 
did. The scientific exhibit was unusually interesting and was 
corstantly attended. 


Gold Medals 
OLLOWING the usual custom of the Radiological So- 


cety gold medals were awarded to four who have ren- 
dered some conspicuous service to the science of radiology. 
This year gold medals were awarded to Maud Slye, Ph. D., 
Chicago; Dr. Percy Brown, Madison, Wisconsin; Madame 
Marie Curie, Ph. D., Paris, France, and Dr. Gosta Forsell, 


Stockholm, Sweden. 
Honorary Degrees 


|! IS the custom of the Radiological Society to annually 

confer the honorary degree upon two members of the 
society who have rendered outstanding service to the pro 
fess on. This year the degree was conferred upon Dr. Francis 
H. Williams of Boston and Dr. Francis Carter Wood of 
New York City. Sketch of the work of these two men is 
found following. 

FRANCIS HENRY WILLIAMS, M. D. 

FRANCIS HENRY WILLIAMS, one of the distin 

guished sons of Massachusetts, was born in Uxbridge 


of that state in 1852. 


” 


At the age of twenty-one years he graduated from the 
Massachusetts Institute of Technology ard in the following 
vear he went to Japan as a member of the U. S. Transit of 
Venus Expedition. Durirg the next year he completed the 
tour of the world thus begun, anc, returning home entered 
Harvard Medical School, from which he was graduated 
in 1877. The next two years were spent in European study, 
and since 1879 he has practiced medicire in the city of Bos- 
ton, where he has held various positions of merit and honor. 
During the great war he was a member of the Volunteer 
Medical Reserve Corps, and he also devoted much time to 
experiments connected with methods of detecting submarines. 

From 1879 to 1883 he was Dispensary Phys cian at 
Harvard Medical School, where he taught materia medica 
and general therapeut'cs, and where he developed the method 
of giving bedside instruction in the wards to small groups of 
students. From 1883 to 1913 he was Physician to the Out- 
Patient Department, Assistant Visiting Physician, and Vis't- 
ing Physician of the Boston City Hospital. In 1913 he 
becare Senior Physician of that institution. 

It was Dr. Williams who introduced into Boston in 
1892 the practice of making bacteriological examinations 
of the throats of diphtheria patients and who in 1894 intro- 
duced the use of diphtheria antitoxin in that city. 

Early in 1896 he began using x-ray exam nations with 
a view to their employment in the diagnosis of pulmonary 
tuberculosis. These first examinations were made in the 
Rogers Laboratory of Physics of the Massachusetts Inst'tute 
of Technology. In April, 1896, he published in the Boston 
Medical and Surgical Journal ““A Note on X-rays.”’ In 
May of that year the x-ray department of the Boston City 
Hospital was unofhcially establ shed through Dr. Williams’ 
influence, he at this time doing all the work and providing 
the necessary apparatus and materials. In 1912 he instituted 
here the practice of precautionary x-ray examination of the 
chest. In 1915 he resigned as Chief of the X-rav Depart- 
ment, but continues to hold his position as Visiting Physician. 

In 1900, at the suggestion of Dr. William Rollins 0! 
Beston, Dr. Williams first used radium, and in 1903 used 
pure radium bromide in the treatment of epitheliomas and 
some cther skin diseases at the Boston City Hospital. H's 
first article upon the treatment of tonsils with radium was 
published in March, 1921, and this was followed by the 
presentation of this subject before different medical societies 
in 1921 and 1922, and the publication of a further article 
in the Boston Medical and Surgical Journal, September 14, 
1922. 

Dr. Williams is a member of the Union Boat Club 
and of the Harvard Club of Boston, also of the Technology 
Club and the Century Club of New York City. He has been 
a member of the Corporation of Massachusetts Institute of 
Technology since 1882 and was a member of the executive 
committee of that corporation during the first twenty-five 
years of its existence. 

He is a member of the Massachusetts Medical Society, 
the American Medical Association, the Society for Pharma- 
cology and Experimental Therapeutics, and the Association 
of American Physicians, of which he was president in 1918. 
He is a Fellow of the American Academy of Arts and 
Sciences, a member of the American Association for the 
Advancement of Science, a member of the Societe de 
Radiologie Medicale de France, and corresponding member 

of the K. K. Cesellschaft der Aerzte in Wien. He is an 
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honorary member of the American Roentgen Ray Society 

and of the American Radium Society. 

Dr. Williams, besides his mary contributions to current 
redical literature, is the author of ““The Roentgen Rays in 
Medicine and Surgery”’ of which three editions have been 
published. Following is a bibliography of his writings, pub- 
lished and unpublished: 

1——“‘A Simple Method for Determining the Amount of 
Urea in the Urne, and An Apparatus for This Pur- 
pose.’’——-Read before the Suffolk District Medical S>- 
ciety, February 28, 1880. 

2—*‘Ueber die Ursache der Blutdruckste:gerung bei der 
Archiv. f. exper. Path. u. Paar- 
makol., 15:1-13, 1881. 

3—"*A Method for Evacuating and Irrigating the Bladder 
and Other Parts.””"——Boston M. & S. I., 104:610- 
612, June 30, 1881. 

4—*A Study of the Action of Iron.’"’——-Med. Communica- 
tions Mass. Med. Soc., 1 3:67-76, 1882. 

5—"Reports on Progress in M. 
& S. J., October 26, 1882, to August 4, 1898. 

6—**Reports on Therapeutics *__Am. J. M. Sc., August, 

1888, to November, 1891. 

7—“Two Cases of Chylous and Surg. 
Reports Boston City Hospital, 4 s., 222-227, 1889. 

8—"*Some Suggestions About Nourishment in Acute Dis- 

ease."’-—Med. Communications Mass. Med. Soc., 15: 

421-431, 1891. 

9—"Early, Local Treatment of at 
a meeting of the Bostor Society for Medical Improve- 
ment, April 11, 1892. 

10—"*A Case of Transfusion After Intestinal Hemorrhage 
in Typhoid Fever.’’—Read at a meeting of the Boston 
Society for Medical Observation, May 5, 1892. 

11—*“Strong Hydrogen Peroxide Solutions, Locally, in 

Diphtheria.""—Boston M. & S. J., 127:303-306, 

September 29, 1892. 
12—"*The Intermittent Administration of Quinine in Ma- 

laria with the Temperature as a Guide.’’"—Boston M. 

& S. J., 128:229-233, March 9, 1893. 
| 3—“*Diphtheria and Other Membranous Affections of the 

Throat."-—Med. Communications Mass. Med. Soc., 

16:227-258, 1893; Am. J. M. Sc., 106:519-539, 

November, 1893. 
14—“The Prevention of M. & S. 

J.. 131:546-547, November 29, 1894. 

15—**A Few Cases of Diphtheria Treated with Antitoxin.” 
Boston M. & S. J., 131:607-609, December 20, 
1894. 

l6—"*A More Comfortable Way of Using Cold in 
Fevers.""—Tr. Asso. Am. Physicians, 10:192-197, 
1895. 

17 —“‘Observat.ors on the Diagnosis of Diphtheria and a 
Study of Its Local Treatment.’"’-—Med. and Surg. Re- 
ports Boston City Hospital, 6 s., 15-44, 1895. 

18 —“Observations on the Diagnosis of Diphtheria, A 
Study of Its Local Treatment, and a Few Cases 
Treated w:th Antitoxin.”—Am. J. M. Sc., 110:37, 
174, July and August, 1895. 

19 —“Quinine in M. & S. I., 
January 30, 1896. 

20 —‘Observations on Malaria.”"-—X-ray in Medicire with 
Demonstrations. Read before the Suffolk District Medi- 
cal Society, April 25, 1896. 

21_—A Notable Demonstration of the 
M. & S. J., 134:447-448, April 30, 1896. 

22-—“Note on M. & S. J.. 134:451, 
April 30, 1896. 

23—“Notes on X-rays in Medicine.”—Tr. Asso. Am. 


134, 


Physicians, 1 1:375-382, April 30 and May | and 
2, 1896. 

24—"‘A Method for More Fully Determining the Outline 
of the Heart by Means of the Fluoroscope, together 
w.th Other Uses of This Instrument in Medicine.””-— 
Boston M. & S. J., 135:335-337, October 1, 1896. 

25—"The Prevention of the Spread of Diphtheria by 
Means of the Bacterial Test.".—Boston M. & S. J., 
135:582, December 3, 1896. 

26—An Epidemic of Cerebro-Spinal Mening tis.’",-—Tr. 
Asso. Am. Physicians, 12:423-428, May 4-6, 1897. 

27—“The Roentgen Rays in Thoracic Diseases.’’—Tr. 
Asso. Am. Physicians, |2:316-337, May 4-6, 1897; 
Communications Mass. Med. Soc., 17:519-540, 
June 9, 1897; Am. J. M. Sc., 104:665-687, De- 
cember, 1897. 

28—*‘A Study of the Adaptation of the X-rays to Medical 
Practice and Some of Their Uses.’-—Med. and Surg. 
Reports Boston City Hospital, 8.s., 134-191, 1897. 

29—*‘Some of the Medical Uses of the Roentgen Rays.’’— 
Read in the Section of Med'cine at the Annual Meet- 
ing of the British Medical Association, September, 
1897; Brit. M. J., 1:1006-1007, April 16, 1898. 

30—*‘Seventy-one Cases of Cerebro-spinal 
Med. and Surg. Reports Boston City Hospital, 9.s., 
106-107, 1898. 

31——**X-rays in Medicine."’—Read by ‘nvitation at the an- 
nual meeting of the Medical Society of the State of 
New York, Tanuary, 1898; Medical News, 72 :609- 
615, May 14, 1898; Tr. Med. Soc. State of New 
York, 234-245, lanuary, 1898. 

32—*‘An Outline of the Clinical Uses of the Fluoroscope.”’ 
—Med. Communications Mass. Med. Soc., 17:857- 
873, June 8, 1898. 

33—“‘An Outline of Some of the Medical Uses of the 
Roentgen Light.".—Tr. Am. Climatological Asso., 
14:111-148, August 31, 1898; Am. J. M. Sc., 
117:675-693, June, 1899. 

34——“‘Observations on Pneumohydrothorax and Pneumo- 
thorax.""—-Med. and Surg. Reports Boston City Hos- 
pital, 10.s., 191-196, 1899. 

35——““Grippe and X-ray Examinations.”"—Boston M. & 
S. J., 140:150, February 9, 1899. 

36—"“A Simple Method of Locatirg Foreign Bodies by 
Means of the Fluorescent Screen."-—Boston M. & S. 
J., 140:304, arch 30, 1899. 

37—“‘Small Aneurism of the Descending Arch of the 
Aorta; X-ray Examination Confirmed by Autopsy.”’— 
Tr. Asso. Am. Physicians, 114:168-171, May 2-4, 
1899; Boston M. & S. J., 140:469-470, May 18, 
1899. 

38—“‘Roentgen Ray Examinations in Incipient Pulmonary 
Tuberculosis.".-—Tr. Am. Climatological Asso., 15: 
68-86, May 9, 1899; Medical News, 75:353-358, 
September 16, 1899. 

39—**X-ray Examinatiors an Aid in the Early Diagnosis 
of Pulmonary Tuberculosis.".—Boston M. & S. J., 
140:513-516, June 1, 1899. 

40—*Some of the Ways in Which X-rays May Assist in 
Medical Diagnosis.”"—J. A. M. A., 33:1207-1211, 
November 11, 1899. 

41—"The Importance of Knowing the Size of the Heart; 
Inaccuracy of Percussion in Determining It As Shown 
by X-ray Examinations.".—Med. Communications 
Mass. Med. Soc., 18:175-188, June 13, 1899. 

42—"‘Location of the Right and Left Border of the Heart 
by Distance from the Median Line.’”-—Boston M. & 
S. 1., 140:633, Tune 29, 1899. 

43—"*X-ray Examinations in Children.”—Boston M. & 
S. J., 141:41-42, July 13, 1899, 
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44—"‘An External Application in Scarlet Fever to Shorten 
the Pericd of Desquamation and Diminish the Danger 
From It.’""—Boston M. & S. J., 141:265-266, Sep- 
tember 14, 1899. 

45—*X-ray Examinations for Life Insurance Companies.” 
—Boston M. & S. J., 141 :659, December 28, 1899. 

46—*A Large Static Machine for X-ray Work.”’ Scientific 
American, 80:394-395, June 17, 1899. 

47—*“X-ray Examinations of the Chest as Illustrated by 
Two Cases of Pneumohydrothorax and Two of Pneu- 
mothorax.’’—Philadelphia M. J., 4:575-577, Sep- 
tember 23, 1899. 

48—“‘Roentgen Ray Examinations in Diseases of the 
Thorax."’"—Yale M. J., 6:233-240, April, 1900. 

49—*X-ray Examnations in Diseases of the Chest.’’— 
Philadelphia M. J., 5:11-23, January 6, 1900. 

50—**X-ray Examinations of the Abdomen.’’—Boston M. 
& S. J., 142:23, lanuary 4, 1900. 

51—“The Value of X-ray Examinations in the Less Fre- 
quent Diseases of the Chest Illustrated by Their Use 
in Those Cases Where Aneurism is Present or Sus- 
pected.""—Boston M. & S. 142:55, 85, January 
18 and 25, 1900. 

on X-ray Examinations of the Lungs.’"—Boston 
M. & S. J., 142:555, May 24, 1900. 

5 3—“‘Note on the X-rays as a Curative Agent in Certain 
Diseases of the Skin."-—Boston M. & S. J., 143:579, 
December 6, 1900. 


54—"The Reduction of Temperature in Fevers by Evap- 
oration Baths; Warm Water Being Used for Baths.” 
J. A. M. A., 36:1376-1379, May 18, 1901. 

55—"“‘Note on the Treatment of Epidermoid Cancer by 
the Roentgen Rays.’’-—Boston M. & S. J., 144:66, 
January 17, 1901. 

56—"A Further Note on the Treatment of Epidermoid 
Cancer.’’—Boston M. & S. J., 144:329, April 4, 
1901. 

57—“Some Cases of Cancer Treated by the X-rays.”°-— 
Boston M. & S. J., 145:294-295, September 12, 
1901; Med. Communications Mass. Med. Soc., 18: 
705-710, June 12, 1901. 

58—“‘Notes on the Treatment of Some Forms of Cancer 
by the Asso. Am. Physicians, 16:1 66- 
171, April 30, May 1-2, 1901. 

59—“Treatment of Certain Forms of Cancer by the 
X-rays."—I]., A. M..A., 37:688-691, September 
14, 1901. 

60—“‘The Roentgen Rays in Medicine and Surgery As An 
Aid in Diagnosis and As a Therapeutic Agent.” — 
The Macmillan Company, New York: First edition, 
1901: second edition, 1902; third edition, 1903. 

61—**A Comparison Between a Radiographic and a Fluoro- 
scopic Examination in a Case of Dextrocardia.’’—Tr. 
Asso. Am. Physicians, 17:367, April 29-30, 1902. 

62—-“Good Effects of the X-rays in Hodgkin's Disease 
Not Permanent.’’"—Boston M. & S. J., 147:365, Sep- 
tember 25, 1902. 

63—"‘The Use of the X-rays in the Treatment of Diseases 
of the Skin, Certain Forms of Cancer, of the Glandu- 
lar System, and of Other Diseases, and as a Means 
of Relieving News, 83:625-630, 
October 30, 1903. 

64—"“‘The Use of the X-rays in the Treatment of Diseases 
of the Skin, of New Growths, of the Glandular Sys- 
tem, and of Other Diseases, and as a Means of Re- 
lieving Pain.” —Tr. Asso. Am. Physicians, 18 :89-96, 
May 12-14, 1903. 

65—“‘Note on the Use of the Fluorometer to Estimate the 
Proportions of Beta and Gamma Rays Given Off 
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from Radium Salts.""—Boston M. & S. J., 149:691, 
December 17, 1903. 

66—*‘‘Some of the Physical Properties and Medical Uses 
of Radium Salts; With Report of Forty-two Cases 
Treated by Pure Radium Bromide.’"-—Med. News, 
84:241-246, February 6, 1904. 


67——‘A Comparison Between the Medical Uses of the 


X-rays and the Rays from the Salts of Radium.” 
Boston M. & S. I., 150:206-209, February 25, 
1904. 

68—“‘Notes on Radium: Production of the Gamma Rays 
from the Beta Rays of Radium; Use of Radium in 
Some Diseases of the Eye.”-—Boston M. & S. J., 
150:559-561, May 26, 1904. 


69—*“*A New Method of Using the X-rays in Treating 


Deep-Seated Diseases.".—Boston M. & S. J., 152: 
81-82, January 19, 1905. 

70—*‘Note on the Possible Good Effects of the X-rays in 
Cases of Enlarged Prostate."-—Boston M. & S. J., 
152:205, February 16, 1905. 

71—‘“The X-rays in Medicine.”-—System of Medicine 
(Allbutt and Rolleston), The Macmillan Co., Lon- 
don, second edition, 473-523, 1905. 

72—*A Further Note on a New Method of Using the 
Roentgen Rays; the Consideration of Primary Treat- 
ment of Some Early Cases of Breast Cancer by These 
Rays.’’"—Boston M. & S. j., 15:641, May 31, 
1906. 


73—**Methods for Determining the Density of Various — 


Parts of the Body, Especially the Lungs, by Means 
of the M. & S. J., 155:185-186, 
August 16, 1906. 

74——‘The X-ray Department at the Boston City Hospital.” 
—History of the Boston City Hospital, 318-352, 
1906. 

75—“The Use of X-ray Examinations in Pulmonary 
Tuberculosis.""—Tr. Asso. Am. Physicians, 2? :82- 
90, 1907; Boston M. & S. J., 157:850-853, 1907. 

76—*‘Early Treatment of Some Superficial Cancers, E-spe- 
cially Epitheliomas, by Pure Radium Bromide Rather 
Than Operation or X-rays."°-—-Med. Communications 
Mass. Med. Soc., 21:261-276, 1908; J. A. M. A.. 
51 :894-897, 1908. 

77—*‘Preliminary Note on a Method for Measuring the 
Relative Density of Different Parts of the Lungs by 
Means of the X-rays.””"—Tr. Am. Climatological 
Asso., 24:253-255, 1908. 

78—**X-ray Examinations in Pulmonary Tuberculosis.” 
Tr. Sixth International Congress on Tuberculosis, |: 


(part 2), 646-654, 1908. 


79—*"“A Systematic Comparison of Radiographs of Ca- + 


davers with Autopsy Findings in the Pathological and 
X-ray Departments of the Boston City Hospital.” 
Tr. Asso. Am. Physicians, 24:259-265, 1909. 

80— "Demonstration of X-ray Work at the Boston City 
Hospital, Before the American Academy of Arts and 
Sciences, March 13, 1912. 

M. & S. J., 168:864, 191 3. 

82—With S. W. Ellsworth, M. D.—**A Clinic for Pre- 
cautionary Examinations.”—Tr. Asso. Am. Physi- 
cians, 28:44-50, 1913. 

82—With S. W. Ellsworth, M. D.—‘‘Treatment of Super- 
ficial Skin Cancers by Pure Radium Bromide.” — 
oars and Surg. Reports Boston City Hospital, 16:s., 
1913. 

83—With S. W. Ellsworth, M. D.—**Treatment of Super- 
ficial New Growths by Pure Radium Bromide.” — 
J. A. M. A., 60:1694-1697, 1913. 

84—“Demonstration of a New X-ray Tube, Devised by 
W. D. Coolidge, and a Consideration of Some Meas- 
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urements Relating to Quality as Well as Quantity of 
X-light.""——Read before the American Academy of 
Arts and Sciences, April 8, 1914. 

85—"‘Importance of Bedside Instruction in the Teaching of 
Therapeutics.’ —J. A. M. A., 71:1541-1542, 
1918; Tr. Asso. Am. Physicians, 33:1-6, 1918. 

86— ‘Treatment of Hypertrophied Tonsils and Adenoids 
by Radium, a Preliminary Statement."’-—Boston M. 
& S. 184:256-257, 1921. 

87—‘“The Treatment of Tonsils by Radiations from 
Radium Salts Instead of Operation.",-—101 cases. 
Read at a meeting of the Mass. Med. Soc., Surgical 
Section, June 13, 1922; Boston M. & S. J., 187: 
412-416, 1922. 


FRANCIS CARTER WOOD, B.S., M.D. 
URING the past few years Dr. Wood has devoted a 


large part of his attention and study to the problem of 
the biological action of radium and of x-rays on isolated 
tissues and on tumors, and in collaboration with his ass:stants 
has published several papers which report his findings. 

One of the most important results of this study has 
been the determination of the lethal dose of radium and of 
x-ray for the cells of animal tumors. (Wood, F. C., and 
Prime, F. The action cf radium on transplanted tumors of 
animals. Annals of Surgery, 62:751, 1915. Lethal dose 
of roentgen rays for cancer cells. Journal of the American 
Medical Association, 74:308, 1920.) in this work a mouse 
tumor has been used (Crocker Fund No. 180). and it has 
been suggested by Dr. Wood that this tumor, because of its 
constant and tested biological qualities, be used as a stan- 
dard for the calibration of x-ray machines and ionization ap- 
paratus, so that each operator may control the workings of 
his machine exactly. The use of this tumor as a standard 
will also make possible a biological comparison between 
the action of x-ray and that of radium and permit the estima- 
tion of equivalent dosage. Crocker Fund tumor No. 180 
has already been distributed from the Crocker Laboratory 
to a number of institutions throughout the United States and 
Europe and is available to any workers who desire it. 

Under Dr. Wood's direction there was installed this 
year at St. Luke’s Hospital, New York, a high power x-ray 
plant for the treatment of patients, and there is now at the 
Crocker laboratory, also under his direction, an x-ray 
machine designed to deliver 200,000 volts direct current. 

There have been carried out in the laboratory by mem- 
bers of the staff, all under Dr. Wood's direction, important 
series of studies on immunity in its relation to cancer, and 
by one of these it has been definitely shown that the theory 
that immunity might be induced by the stimulation of lympho- 
cytes by the x-ray was not well founded. 

By another long series of experiments carried out in 
the laboratory it was proved that the incision of a tumor and 
the removal of a small fragment for microscopical study 
dors not result in the distribution of the tumor cells, as has 
been asserted, and is an entirely justifiable procedure when 
diivnosis can not be made by other means. (Wood, F. C., 
Disenostic incision of tumors. Journal of the American 
Medical Association, 73:764, 1919). 

On the other hand, other experiments have proved that 
genile massage of transplanted tumors results in a great in- 
crease in the number of metastases, which indicates the 
danyer of palpating or handling a human tumor before its 
removal. 

Extremely interesting and suggestive experiments have 
been continued on the artificial production of cancer in rats. 
It has been observed that the offspring of rats which have 
developed cancer under irritation show a much greater sus- 
ceptibility to such irritation than their parents, as far as one 
strain is concerned. In another strain of animals which are 


outwardly exactly similar to the susceptible ones, few tumors 
ever appear, though the irritation applied is quantitatively 
exactly the same, and what is more strange, if no irritation is 
applied these animals never develop cancer. Hence, Dr. 
Wood questions whether cancer is hereditary, as has often 
been assumed, but believes rather that there may be trans- 
mitted under suitable conditions a sensibility of the tissues to 
irritation. If sufficient irritation is then given cancer will be 
produced, if the tissues are not irritated the animal remains in 
health. These experiments, however, should not be con- 
sidered as suggesting the probability that such extreme sensi- 
bility of tissues occurs in human beings. For this highly 
sensitized condition in animals is only obtained by most 
intense concentration of susceptible strains, a thing which 
never could occur in man. Neither can the results of such 
experiments on animals be considered as absolutely trans- 
ferable to human beings. 


BIBLIOGRAPHY OF FRANCIS CARTER Woop, 


1901——“‘Laboratory Guide to Clinical Pathology.’”-—New 
York, 284 pp. 

1903—*A Simple and Rapid Stain for the Malarial Para- 
site.""—Medical News, New York, August 8. 

“The Prognostic Value of the Diazo-Reaction in 
Pulmonary Tuberculosis.".—Medical News, 
April 4. 

1904—**Mixed Tumors of the Salivary Glands.’-—Annals 
of Surgery, Philadelphia, 39:57. 

“An Unusual Form of Chondroepithelioma.””-— 
(with Carl Eggers). 

“Chronic Mastitis and Diffuse Fibroadenoma of 
Breast."-—Medical News, August | 3. 
1905—*The Viability of the Pneumococcus After Dry- 
ing.’ —Journal of Experimental Medicine, Ballti- 

more, 7:No. 5. 

‘“‘Melanosarcoma with Numerous Metastases.’’— 
Proceedings New York Pathological Society, 
5 :82. 

1906—‘‘Case of Obstructive Jaundice and _ Bichloride 
New York Patho- 
logical Society, 6:53. 

“Demonstration of Specimen of Filaria Sanguinis 
Hominis: A Reaction for Codein in the Urine.” 
—Proceedings New York Pathological Society, 
6:167. 

1907—*“‘Decidual Reaction in Ectopic Pregnancy.’’—- 
Proceedings New York Pathological Society, 
7:136. 

1908—*‘Case of Primary Carcinoma of the Liver.”-—Pro- 
ceedings New York Pathological Society, 8:73. 

“Adenoma of Round Ligament.’’—Proceedings 
New York Pathological Society, 8:148. 

1909——“‘Blastomycosis of the Spine.”—(with G. E. 
Brewer).—Annals of Surgery, December. 

“Thyroid Tissue in Ovarian Embryomata.”°—Pro- 
ceedings New York Pathological Society, 9:51. 

“Unusual Case of Lymphatic Leukemia.’’— (with 
M. Rehling).—Proceedings New York Patho- 
logical Society, 9:54. 

1910—*‘Laboratory Diagnosis: Its Importance to the Prac- 
titioner.""—Ohio State Medical Journal, July. 

1912—“‘Poisoning by Nitric Oxid Fumes.’”-—Archives 
Internal Medicine, Chicago, 10:478. 

“Unusual Tumor of 
ings of New York Pathological Society, 12:54. 

Resume of the Problems of 
published). 

1913—“‘A Case of Chordoma of the Sacrum.”"—Proceed- 
ings New York Pathological Society, 13:103. 
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1914—“The Action of Radium on Growing Cells.” — 
(with Frederick Prime).—Proceedings Society 
Experimental Biology and Medicine, 11 :140. 
“The Action of Radium on Tumors of Mice."’-— 
Proceedings New York Pathological Society, 

N.S., 14:130. 


1915—1915—"A Review of the Advances in our Know!- 
edge and Treatment of Cancer in the Last Thirty 
Years.’-—Medical Record, New York, 88:1. 

“Magic and Medicine.’’—Journal of the American 
Medical Association, Chicago, 65:1959. 

“The Action of Radium on Transplanted Tumors 
of Animals.’"— (with Frederick Prime )—Annals 
of Surgery, Philadelphia, 62:751. 

“Cancer: What We Know About It and What 
We Can Do For It.”"—Ohio State Medical 
Journal, July. 


1916—“Cancer and the Public 
Journal of Public Health, 6:118. 

“Action of Autolysin on Mouse Tumors.’’—Jour- 
nal of the American Medical Association, Chi- 
cago, 66:94. 

“The Effect of Phloridzin on Tumors in Animals.”’ 
—(with E. H. McLean)—Journal of Cancer 
Research, New York, | :49. 

Sarcoma in a Guinea-Pig.’’—Proceeding New 
York Pathological Society, N.S., 16:1. 

“Thyroid and Parathyroid Tumors of the Tongue.”’ 
—Proceedings New York Pathological Society, 
N.S., 16:84. 

“What People Should Know About Cancer.’’— 
Health News, March, p. 56. 

“Is a Cancer Patient Ever a Good Risk.”’-—Medi- 
cal Insurance and Health Conservation, 26:93. 

**Article on ‘Mesothorium’ in Reference Hand- 
book of the Medical Sciences, 3d ed tion, New 
York, William Wood and Company. 

Experimental Study of Cancer.’’—Proceed- 
ings of Sixth Annual Meeting Medical Section, 
American Life Convention. 


1917—“*Chemical and Microscopical Ap- 
pleton and Company, New York, 3d edition, 

791 pp. (Ist ed. 1905, 745 pp.) 
‘Laboratory Technique: Methods Employed at St. 
Luke’s Hospital (with K. M. Vogel and L. W. 
Famulener). J. T. Dougherty, New York, 177 


pp. 

“Columbia War Hospital: The Modern Hospital.” 
—August, 9:11 2. 

“Foreign Bodies in Giant Cells."-—St. Luke's 
Hospital Medical and Surgical Reports, 4:150. 

Articles on “Plasmomata™”, ‘Radioactivity’, 
*“Rickets”, ““Tuberculosis’’, in Reference Hand- 
book of Medical Sciences, 3d ed., New York, 
William Wood and Company. 


1918—‘‘Immunity in of the Asso- 
ciation of American Physicians, Philadelphia, 
33:128. 


Article on “Cancer” for the Encyclopedia Ametri- 

cana. 
1919—*The Relation of Pathology to 
nal of the American Medical Association, 73: 


569. 


“Diagnostic Incision of 73:764 , 


“A Text-Book of and 
Prudden).—William Wood and Company, 
New York, 11th ed., 1354 pp. 

—“Lethal Dose of Roentgen Rays for Cancer Cells.”’ 
—(with Frederick Prime)—lIournal of the 
American Med'cal Association, Chicago, 74: 
308. 

“Notes on Tumors.’’—J. T. 
York, 218 pp. 

Loose-Leaf Living Medicine 

“Experimental Studies in 
actions of the Association of American Physi- 
cians, 35:144. 

1921—“*Cancer and the New X-rays.” 

view, March 9. 
“Glover Cancer Serum.’’——Journal of the Ameri- 
can Medical Association, 76:885. 
News, September. 
“Campaign Against Cancer.’’——Nebraska 
Medical Journal, September, 6:261. 


Dougherty, New 
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1922—"‘A Reply to Dr. Johannes Fibiger on the Subject , 


of Irritation Tumors.’’—Proceedings of the New 

York Pathological Society, 1921, NS., 21:122 

“The Biological Dosage of X-ray."’ Medica! 
Record, 1922, 101 :399. 

“Cancer: Surgery Versus 
Island Medical Journal, 1922. 

“Research Institutes and Their Value.’’—Science. 
55:657. 

“Biological Determination of Radiation Dosage.” 
—lournal of Radiology, 3:37. 

“Cancer, Its Prevention and Cure.””-—The World’: 
Work, 45:60, November. 

**American Society for the Control of Cancer: Its 
Work.”’—Health, 2:14. 

“Hospitals and Cancer Control."-—Modern Hospi- 
tal, Chicago, November. 

“The Danger Signals of 
World, Canada, October. 

“This Year's Cancer Week."—The Woman: 
Home Companion, September. 

“Recent Developments in the Treatment of Can- 
cer.’'—-Proceedings of the New Hampshire State 
Medical Society, November. 


A Course in Phys'otherapy 


SECOND course in Physiotherapy will be given at 
Walter Reed General Hospital, Washington, D. C.. 
beginning February 27, 1923, and continuing for a period 
of four months. It is open to women who have had at !eas! 
two years of training in an approved school of Physical 
Education. For further information, apply to: The Com- 


manding Officer, Walter Reed General Hospital, W ash 
ington, D. C., att. Department of Physiotherapy. 
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EQUIPMENT 


Acm«-International Treatment Tube Stand 


Ts NEW ACME. International 
Treatment Tube Stand combines 
maximum flexibility with a minimum 
amount of adjusting mechanism and 
eliminates all friction points. 

The tube stand is mounted on a base 
of heavy iron, giving a_ substantia! 
rigidity to the entire unit. The upright 
column 1s high enough to assure the 
cperator sufhcient range in the vertical 
plane, and within this column is the 
counterweight for perfectly balancing 
the weight of the tube shield supporting 
arm and shield proper. The counter- 
weight is attached to a ball bearing 
vertical collar by means of a specially 
tested cable operating on a ball bear 
ing swivel head pulley. 

Two locking handles control all 
movements of the tube shield support- 
ing arm. One of these is attached to 
the collar, which locks the entire tube 
head unit at any desired height. 

The other locking handle controls all 
movements of the shield head. A slight 
turn of this handle, which is of exactly 
the proper size ind shape to enable the 
operator to secure a firm grip, locks the 
head at the desired angle. The grip 
handle on the outer edge of the shield 
head, serves as a means for conveniently 
manipulating the angle of the x-ray 
heam. 

The locking handle controls a uni- 
versal joint designed with a series of 
corrugated surfaces which prevent slip- 
ping of the shield head. 

An open type lead glass bowl for a 
tube with seven-inch diameter bulb is 
normally furnished. A closed type shield 
of this size can also be furnished, where 
Letter protection is demanded. An open 
type shield suitable for an eight-inch 
diameter bulb tube can be furnished, 
hut is not recommended when over 170 
crest kilovolts are used. 


The filter slot is so designed that 
‘ilters can be inserted from either side 
nd in any number up to six millimeters 
in thickness. The filters are held in 
place by spring pressure. This same 
‘pring pressure serves as a means of 
olding the cone firmly in place. A 
‘light turn to either the right or the left 
will insert or remove the cone, but at 
the same time the special construction 
of the cone and the spring pressure pre- 
vent the cone becoming loosened by 
vibration. 


Three sizes of cones are available 
and an opening of 34 inch, 1!'%4 inch 
or 144 inch can be secured by simply 
changing the entire cone without any 
loosening of screws or clamps. There 
are also two sizes of cylindrical cones 
procurable if the technique demands 
these. 


The tube stand is equipped with easy 
moving casters and can be readily 
moved to any desired position and then 
locked to the floor by floor stops on 
each leg of the tripod base. 

The finish of the entire unit is of 
black enameled and polished aluminum 
and nickel of the usual Acme-Interna- 
tional quality. 
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NEW EQUIPMENT 


The Engeln New Steel Film Filing Cabinet 


THE ENGELN Electric Company 


has recently put on the market a 
new accessory designed to increase the 
efhciency of every x-ray laboratory, a 
steel film filing cabinet which solves the 
problem of keeping x-ray films in a con- 
venient place for immediate reference 
and filing. 


One of the special features of this 
cabinet is the small two inch drawer 
at the top of the cabinet, which has 
been termed a temporary drawer. The 
advantage of this small drawer is ob- 
vious—exposed films are readily ac- 
cessible for reference during the day as 
well as serving as a convenient re- 
ceptacle for the entire day’s exposures. 
The filing can thus be quickly done 
either at the close or the beginning of 
the day. 


The rest of the cabinet is made up 
of three large drawers, which are of 
sufficient size to accommodate all films, 


including the 14 by 17 size. The films 


24 


may be filed on edge in the same man- 
ner as correspondence in an ordinary 
letter file. 


This manner of filing makes the films 
very accessible with a capacity of ap- 
proximately 5,000 films in the cabinet 
when folders are not used. If the filing 
system is arranged to use folders with 
ordinary index guides, the Engeln steel 
film filing cabinet will accommodate ap- 
proximately 2,500 films. 


Each large drawer is equipped with 
roller bearing suspension so that the 
drawer moves freely and easily. The 
suspension guides move in a ratio of 
two to one when the drawer is open, 
so that the filing drawer is securely 
held when fully extended. This action 
braces the open drawer against all 
weight and strain. 


The mechanical construction of these 
files is the very best that can be ob- 
tained. The cabinet is welded through- 
out, eliminating the usual bolt and rivet 


found on inferior types of cabinets. The 
back is solid and welded into place. 
The large drawers are interchangeable 
and may be removed easily by slightly 
raising the drawer. The cabinets are 
finished in olive green enamel and the 
handles and ticket holders are pressed 
from solid bronze and given a satin 
finish. The overall dimensions of the 
cabinet are 20!g by 26 1/16 by 563%. 
Each filing drawer has a clear filing 
space of 1714. by 434 by 24 inches. 

The efficiency and value of this sys- 
tem of filing films is obvious when one 
realizes what such loss would mean in 
inconvenience and irreplacability. Its 
general appearance is attractive. 

The standard steel film filing cabinet 
comes without lock, but the Engeln 
Company will be glad to furnish these 
cabinets with a special four drawer, 
automatic lock, of the “push button 
type’’ and designed so that all drawers 
will lock independently of each other 
when tightly closed. 
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ABSTRACTS REVIEWS 


J 


Appositional Growth in Crown-Gall 
Tumors and in Cancers. Erwin F. 
Smith, Sc.D., Chief of the Labora- 
tory of Plant Pathology, Bureau of 
Plant Industry, United States Dept. 
of Agriculture, Washington, D. C. 
J. Cancer Research, 7:1, January, 
1922. 

* PILANT tumor was induced in a 

A young tobacco plant by introduc- 
ing the Paris daisy strain of Bacterium 
tumefaciens. |.ater examination of sec- 
tions of the plant tumor so induced re- 
vealed “‘what cancer specialists have 
called conversion of normal cells into 
tumor cells by apposition, that is, by 
contact of the diseased with the nor- 
mal, the ‘shoal’ proving to be a 0.5 
mm. wide layer of cells intermediate in 
character between the normal cortex- 
cells and the tumor-cells.”” In this type 
of tumor growth there is continual 
“peripheral extension of the tumor 
farther and farther into the cortex by 
conversion of the adjacent normal cor- 
tex-cells into tumor-cells. One cortex- 
cell may give rise to a hundred or more 
tumor-cells.”” 


Twenty-eight plates portray the 
histology of this particular tumor. 

A large part of the original paper 
is taken up with a review of the litera- 
ture of Ribbert, Borst, Virchow, 
Hansemann, Hauser, Krompecher, 
Peterson, Mentrier and others as it per- 
tains to theories on the origin of cancer. 


“What resemblance, if any, the 
phenomena here described may have to 
peripheral growth in animal and human 


cancer must be left for the oconologists 
to determine. As we have seen from 
the statements cited in the first part of 
this paper, students of cancer are poles 
apart in their views as to how primary 
cancer grows in tissues of its own type, 
but it will be observed that there is a 
wide difference in the value of the two 
kinds of statements, since the one kind 
are affirmations based on observations, 
while the other are denials based on in- 
ability tosee. * * * In this con- 
nection it might be well to remember 
that when a man approaches a prob- 
lem with a preconceived notion he is 
olten blind to the plainest phenomena. 
E.\ery experimenter knows this fragn his 
own observation and not infrequently 
from his own experience. One of the 
important things to be settled, it would 
seem, is whether anything like what I 
have here described occurs in human 
cancer. Hauser, Hansemann, et al., 


say it does; Ribbert, Borst, et al., say 
it does not. If it does occur, then it is 
one of the strongest evidences pointing 
toward parasitism, and it does not need 
to occur always to be important, nor 
need it be in any way confused with 
invasion, which is the entrance of the 
cancer cells into tissues of other types 
where in general no claim is made that 
there is any growth by apposition.” 


Cancer of the Mouth. Joseph C. Blood- 
good, M.D., Northwest Med., 
21:280, September, 1922. 


RAL hygiene and proper care of 
the teeth are the great preventives 
of cancer of the mouth. 

The author advocates early surgical 
removal, and though there is always 
room for doubt regarding the ultimate 
outcome, he believes that there will sel- 
dom be any recurrence if the operation 
is done properly and early in the history 
of the case. The glands should be re- 
moved if the lesion is carcinomatous. 
He would not use radiotherapy alone in 
the early cases, but advocates its use 
in conjunction with surgery. He says 
of radiotherapy that “the chapter on 
the use of radium and x-ray in the 
glands of the neck can not yet be 
written upon facts, only upon hope, but 
it seems to be that a chapter on the 
attitude toward a lesion on the lower 
lip has been written and is conclusive.” 


Far advanced cases are usually hope- 
less, only a ten per cent cure can be 
claimed for surgery in these cases, and 
the author advocates radiotherapy for 
these. 


Cancer of the Tongue. William Sea- 
man Bainbridge, M.D., J.A.M.A., 
79:1480, October 28, 1922. 

NACCURATE. diagnosis is many 
times responsible fer fatal neglect of 
carcinoma of the tongue and just as 

often leads to wrong treatment, e. g., 

syphilitic lesions have been sometimes 

diagnosed as cancerous lesions. The 
most painstaking and capable patholo- 
gist is sometims apt to be in error, and 
careful correlation of methods of diag- 
nosis is necessary in arriving at the truth. 
Except to advise radiotherapy as a 
palliative in hopeless cases, no direct 
statement is made regarding it, although 
the writer in his case report cites two 
instances where the severity of the case 
increased after x-ray therapy had been 
employed and thus indirectly he dis- 
countenances its use in these lesions. 


X-ray Examination of Mastoids. Floyd 
D. Rogers, M.D., J. S. Carolina 
M. A., 18:309, October, 1922. 
HE x-ray is useful net only to de- 

termine whether the mastoid is in- 
volved in suspicious cases, but to de- 
termine the distribution and arrange- 
ment of mastoid cells, which will be 
found to differ not only in different in- 
dividuals, but on the two sides of the 
same individual. 

“The roentgenologist can answer 
very accurately the following questions: 
position of the lateral sinus; the size 
and shape of the mastoid; whether the 
mastoid is completely sclerosed, or 
whether the sclerosis is evident only 
about the canal with open cells pos- 
teriorly; whether one mastoid is scle- 
rosed and the other normal; the amount 
of destructon of cellular structure; and 
in acute conditions whether or not the 
mastoid is hyperemic.” 


The Roentgen Ray in Tonsillar Dis- 
ease. Francis L. Lederer, M_D., 
J.A.M.A., 79:1130, September 
30, 1922. 

A FAIR trial of roentgen ray treat- 

ment of tonsillar disease is being 
attempted in this author’s clinic. The 
treatment is being carried out entirely 
by experts. 

So far no very marked effects of 
treatment have been observed, but an 
exhaustive report is being contemplated 
after sufficient data have been gathered. 


Carcinoma of the Larynx Treated 
Locally with Radium Emanation. 
Otto T. Freer, M.D., J.A.M.A., 
79:1602, November 4, 1922. 

HE. nature of radium emanation is 

hriefly discussed and “curie’’ and 

“‘millicurie’’ defined. The method of 
collecting the emanation is_ briefly 
described and there is described an ap- 
paratus, perfected by the author, for 
intralaryngeal radiation by radium 
emanation. The technique of treatment 
is also given. 

Results of treatment and prognosis 
are discussed and this is followed by a 
clinical report upon 32 cases of the 
larynx treated according to the author’s 
method. He says: “My experience has 
confirmed my opinion that emanation 
irradiation used as described is the best 
existing treatment for carcinoma of the 
larynx; in spite of possible recurrences. 
The successful re-irradiation of recur- 
rent growths has made the outlook in 
regard to them unexpectedly favor- 


able.” 
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A Preliminary Report on the Treat- 
ment of Carcinoma of the Esophagus 
with Colloidal Selenium. Elmer E. 
Freeman, M.D., Boston M. & S. ]., 
187:727, November 23, 1922. 

|‘ HIS discussion of diagnostic meth- 
ods the author says that clinical his- 

tory, physical examination and special 
methods must all be utilized in conjunc- 
tion with the x-ray, although “‘a care- 
ful x-ray study offers more in the way 
of diagnosis than does any other method 
of examination.” To this statement he 
adds, however, that X-ray examinaticn 
cannot replace endoscopy, and in spasm 
of the upper or lower end of the eso- 
phagus the latter is the most useful 
method. 

The only technical point mentioned 
in direct connection with the x-ray ex- 
amination is that the esophagus must 
be empty of food before the x-ray ex- 
amination, else a patulous condition 
may lead to a diagnosis of obstruction. 
X-ray Treatment of Apical Abscesses. 
Louis Henry Levy, M.D., Dental 
Cosmos, 64:1189, November, 1922 


RESERVATION of a tooth af- 

fected with apical abscess requires 
the most exacting care as to antisepsis 
and canal fillings, and even then failure 
is apt to result. Hoping that he might 
find a means of improving this method 
of treatment the author made a study 
of the effects of x-ray radiation used in 
conjunction with root canal steriliza- 
tion and filling together with mouth 
prophylaxis. Results are more than 
gratifying. He reports: “After one 
treatment sinuses have cleared up, the 
discharge from the root canal diminished 
and in following treatments this has en- 
tirely disappeared. * * * The 
roentgenograms show that the abscessed 
cavily begins to become smaller with 
the second treatment. The number of 
treatments for closing up the cavity 
vary from two to five and are given a 
week apart. A complete closing up of 
the cavity depends upon not only the 
proliferation of new granulation tis- 
sue, but also on the absorption of the 
cavity contents.” No claim is made 
that the rays are bactericidal, but the 
indirect effects are. 


The technique used was as follows: 
Spark gap 7 inches, about 100 kilo- 
volts (crest value measured by the 
sphere gap), 5 milliamperes; target skin 
distance, 10 inches; filter, 4 mm. Al. 
The time varied from two to two and 
one-half minutes for the sensitive skin 
to three minutes for the average skin. 
This was for the first treatment; subse- 
quent treatments were somewhat 
shorter in duration. Three minutes was 
the longest time and one and three- 
fourths the shortest. 
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ABSTRACTS AND REVIEWS 


The Incidents of Thymic Enlargement 
Without Symptoms in Infants and 
Children. Roy M.  Greenthal, 
M.D., Am. J. Dis. Child., 24: 
443, November, 1922. 

HYMIC enlargement diag- 

nosed in 90 cases or four and one- 
half per cent of 2,000 consecutive pa- 
tients admitted to the hospital. Of 
these 90 cases 87 gave no symptoms 
and presented no history of thymic en- 
largement. 

Diagnosis of thymic enlargement 
was confirmed by percussion signs, by 
roentgenography of the thorax, by the 
disappearance of the shadow after ex- 
posure to x-ray treatment and by ne- 
cropsy. Enlargement of the thymus 
was noted in 25.6 per cent of all pa- 
tients of whom a roentgenogram of the 
thorax was taken. The author found 
that cases with congenital defects and 


was 


malformations seemed more apt to 
have thymic enlargement than did 
others. 


He also found that in all cases where 
there were no symptoms of status thy- 
mico-lymphaticus, but with roentgeno- 
graphic evidence to the contrary, that 
the roentgenographic findings were usu- 
ally verified either by reduction of the 
tumor upon x-ray treatment or by ne- 
cropsy later. 

In a number of sudden deaths fol- 
lowing operative procedure the author 
found a ‘‘thymolymphatic constitution,” 
and while this may have been purely a 
coincidence, he advises pre-operative ra- 
diation of the thymus in all cases ever 
where there is no suspicion of thymic 
enlargement. 

The infant's reaction to illness may 
often be dependent upon the thymic 
condition. A number of cases of se- 
vere reaction to various illnesses in in- 
fants of a “thymic constitution” are 
cited and the author arrives at the con- 
clusion that the mortality rate of in- 
fants and children, of operative cases, 
and of some illnesses, could be lowered 
by thymic treatment even when there 
are no signs of thymic hyperplasia. 

A.M.P. 
Roentgen Studies of the Thoraces of 

the Stillborn and Newborn. Wm. 

A. Evans, M.D., Am. J. Roent- 

genol., 9:61 3, October, 1922. 


[N CASES of asphyxia of the new- 
born respiration may be entirely ab- 
sent, although heart beat is present, or 
it may be impaired. To discover the 
basis of faulty respiration in these cases 
the author made an x-ray study of the 
chests of stillborn and of newborn in- 


fants. 

One interesting fact is that several 
of the plates showed the tracheal 
shadow throughout, thus negativing 


**Mink’s contention that the fetal air 


passages are collapsed and that the 
glottis and nostrils are closed.” 

Insufflation was tried in several cases 
of faulty respiration but the author de- 
cided that this method had no merit 
and had the disadvantage of widely dis- 
tending the stomach and intestines. 

A large thymus shadow was always 
present in a case of faulty respiration 
but the reverse condition was not 
found true. 

Non-expansion of the lungs was 
noted in many cases and in all cases of 
unilateral non-expansion the lobe of the 
thymus on the affected side showed the 
greater enlargement. 

Deformity of the cardiac outline was 
noted in several cases of faulty respira- 
tion but study of this condition is not 
yet sufficient to warrant the classifica- 
tion of such deformities although a dis- 
turbed circulation is thought to be a 
factor in the faulty respiraion. 


Fundamenal Principles of Radiation 
Therapy with Clinical Results Pos- 


sible. A. F. ‘Tyler, M.D., Ne- 
braska M. J., 7:370, November, 
1922. 


THE fundamental physical and clin- 

ical problems of radiation therapy 
are touched upon and the relative value 
of surgery and radiation therapy is dis- 
cussed. Radiation therapy Is decidedly 
advocated in cases of cancer of the lip 
and in those of the cervix uteri. In bis 
comparison of radium and x-ray as to 
their physical nature and the effects, the 
author emphasizes the necessity of using 
x-ray as well as radium in the treat- 
Radium alone 
in such cases can not accomplish the 
end sought. 

In discussing the clinical effects and 
results the author says: “Massive car- 
cinoma of the pancreas, of the stomach, 
and of the pelvis are reduced within a 
few days time to a size which is not 
palpable. * * * | have repeatedly seen 
malignant masses the size of a cocoanut 
reduced one-fourth in size within twen- 
ty-four hours after the first treatment 
had been administered. Sarcomas re- 
spond with even greater rapidity than 
carcinomas. Eight case reports of di- 
verse lesions are submitted. 


ment of pelvic cancer. 


Nausea is reduced to the minimum 
by the following method: The patient 
is hospitalized twenty-four hours before 
radiation treatament is begun and an 
alkaline cathartic is given. The patient 
is kept quietly in bed during this time, 
only a liquid diet is allowed, and 
thirty grains of sodium bicarbonate is 
given every three hours. Radiation 
treatment is stopped as soon as nausea 
manifests itself and is not resumed un- 
til the next day when as a rule the 
patient can stand a longer period of 
treatment. Action on the tumor is just 
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as effective as would be the administra- 
tion of radium for a longer period, and 
the general condition of the patient is 
much better than it otherwise would be. 


Intensive Deep Roentgen Irridation. J. 
Henry Schroeder, M.D., J.A.M.A., 
79:1240, October 7, 1922. 

“MY OBSERVATIONS are based 

upon a series of 100 intensive deep 
roentgen irradiation doses that I have 
applied since therapeutic apparatus for 
this purpose has become available in 
this country.” 

A voltage of 200,000 to 220,000, 
Coolidge deep therapy tube, copper fil- 
ters from 0.5 to | mm., an area of 20 
by 20 cm., and a distance of from 50 
to 80 cm. were used. The Wintz ery- 
thema dose was used. 

The author's summary is as follows: 
“(1) Large doses of intensive deep 
roentgen irradiation with ultrahard rays, 
with proper precautions have been ad- 
ministered to patients who were not 
cachetic. (2) The general systemic ef- 
fect, is, under these conditions less dis- 
tressing than formerly, after irradiation 
with the soft rays. (3) The immediate 
effect on the blood and blood-forming 
organs is marked, but restoration begins 
as a rule within a week after the irra- 
diation in noncachetic cases. _Hemor- 
thages from internal malignant growths 
ceased: this result alone is of immediate 
benefit to the patient. (4) The imme- 
diate effect of therapeutic doses on the 
deeper organs in irradiated areas is that 
of irritation, and probably corresponds 
to a surface erythema. Glandular tis- 
sues may be destroyed. (5) In non- 
cachetic patients, a surface erythema 
from these ultrahard rays was safely 
produced when necessary. It must be 
attained whenever a malignant mass 
near the surface is to be treated through 
one area of entry. (6) The ionto- 
quantimeter permits the administration 
of the desired and known depth dose, 
and is the basis of scientific deep roent- 
gen therapy.” 


The Effect on the Metastatic Tumors 
of the Primary Tumor. W. Baensch, 
M.D.., Fortschr. a.d. Geb. d. Roent- 
genstrahlen, 29:499, June, 1922. 

SHMEIDEN found that receding 

changes following irradiation of the 
primary tumor were not confined to the 
primary growth but were noted in the 
metastatic nodules as well. To verify 

these observations the author made a 

special study of a number of cases in 

the Payr clinic. 

He found that in hematogenous me- 
tastasis arising from a primary carci- 
noma of the rectum and found in the 
liver and spinal column that the metas- 
tatic lesions were not influenced by 
heavy successful irradiation of the pri- 


ABSTRACTS AND REVIEWS 


mary tumor but on the contrary some of 
them showed increased growth and dis- 
semination. He therefore concludes 
that a hematogenous metastatic tumor 
must be subjected to the same quantity 
of irradiation as is the primary tumor. 


The author had three cases of car- 
cinoma of the face with typical sub- 
maxillary metastasis, one carcinoma of 
the bladder with inguinal gland in- 
volvement, and two carcinomas of the 
breast with axillary involvement. In 
these cases the primary tumor was sub- 
jected to heavy irradiation while the 
metastatic nodules were well covered 
with lead. With the resolution of the 
primary tumors there were simultantous 
resolutions of the secondary metastatic 
lesions. The author's explanation of 
this is that in these tumors the lymphatic 
tissue was sufhciently powerful to de- 
stroy the weak carcinoma cells, provid- 
ing the primary source of supply was 


cut off. A.M.P. 


The Effect of the Size of Radium Ap- 
plicators on Skin Diseases. Edith 
H. Quimby, M.A., Radiun Re- 
search Laboratory, Memorial Hos- 
pital, New York City. Am. J. 
Roentgenol, 9:671, October, 1922. 


HE author's summary is as follows: 

“(1) A method is outlined for de- 
termining the intensity of radiation 
from any applicator, in terms of the 
intensity from a point source of the 
same strength. (2) General curves 
are given for tubular, circular, square, 
and rectangular applicators, for filters 
of 0.0, 0.16, 0.50, 0.75 and 2.0 mm. 
of brass. (3) Several examples are 
worked out to illustrate the uses of 
these curves. (4) A table is calcu- 
lated from the curves for obtaining the 
intensities of radiation from about 100 
definite applicators, at several definite 
distances, in terms of the intensity from 
a point source of the same strength at 
a distance of one centimeter. (5) 
Doses in millicurie hours are given for 
applicators having filtration equivalent 
to 2 mm. of brass and 2.4 mm. of 
rubber. (6) Doses for different ap- 
plicators, clinically determined at the 
Memorial Hospital, are shown to check 
the calculations and curves of this 


paper. 


Protection to the Operator from Un- 
necessary Radium Radiation. Albert 
Soiland, M.D., Am. J.Roentgenol., 
9:683, October, 1922. 


Te many workers are careless in 
their handling of radium element 
partially screened by metallic contain- 
ers. Radium containers should be left 
“severely alone’ except when handling 
them is absolutely necessary. 


Protective measures must be pains- 
takingly thorough if they are of any 
real value. A little carelessness may 
produce serious consequences. Ade- 
quate protection is possible and from 
now on workers themselves are to 
blame if untoward consequences result 
to themselves. 

In the writer's laboratory body 
screens having a curved surface are 
used and long forceps are employed to 
handle the radium element whenever 
possible. Lead blocks are used which 
are perforated to hold the needles, only 
the eye being exposed. accessories 
for handling the radium are prepared 
beforehand to lessen the time of con- 
tact. When adhesive which has been 
used in making the radium application 
is to be removed, simply dropping the 
mass into a cupful of benzine will fa- 
cilitate removal of the adhesive and 
shorten the time of exposure. 

Varicus protective devices are pro- 
curable from all dealers in x-ray ap- 
paratus and there is no longer any ex- 
cuse for workers exposing themselves as 
once was necessary. 

Where large quantities of radium 
are used daily there should be an alter- 
nation of workers from month to 
month, and a tabulated blood count of 
all workers should be kept. 


Effects of the X-rays and Radium on 
the Blood and General Health of 
Radiologists. George E. Pfahler, 
M.D., Am. J. Roentgenol., 9:647, 
October, 1922. 

R PFAHLER cites the known 

cases of death from direct or in- 
direct exposure of radiologists and their 
assistants to radium and x-rays. The 
investigations of workers both here and 
abroad are reviewed. 

Dr. Pfahler concludes as follows: 
(1) Undue exposure to the x-rays or 
radium is associated at times with a 
moderate leukoplakia, a__ relative 
lympho-cytosis, a relative polycythemia, 
and occasionally an eosinophilia. (2) 
A low blood-pressure, which does not 
seem to be associated with any other 
definite symptoms is quite common in 
radiological workers. (3) The asthenia, 
sometimes noted, can probably be ac- 
counted for by strenuous work, caused 
by the great interest and also by the 
desire to meet the heavy “‘overhead”’ 
charges which must be carried by the 
radiologist. These symptoms are also 
probably caused by close confinement, 
lack of fresh air, and lack of recrea- 
tion. (4) The skin changes found in the 
earlier workers are not increasing, and 
are being avoided entirely by the 
younger ones, because of increased 
knowledge and increased protection. 
(5) Complete protection can  un- 
doubtedly be obtained. It requires not 
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only the means, but continual caution 


on the part of the individual. (6) In- 
creased protection is needed by those 
who are working with the gamma rays, 
or with the higher voltage x-rays. (7) 
A dental film carried in the pocket for 
two weeks will give a quick index of 
excessive exposure. If definitely fogged 
or blackened, protection should be in- 
creased. (8) Shortening the hours of 
work and increasing the amount of fresh 
air and recreation will probably remove 
symptoms, and prevent future trouble.” 


A Plea for Closer Relations Between 
Cardiologist and Roentgenologist. 
Pedro Ramos-Casellas, ™M.D.., 
1.A.M.A., 79:1406, October 21, 
1922. 

IAGNOSIS of cardiac lesions by 

means of the x-ray alone should 
not be attempted, but “few internists 
now call the cardiac examination com- 
plete until an accurate measurement of 
the heart's silhouette has been made.” 

The French school uses fluoroscopic 
methods alone. The American school 
uses the plate in addition to the fluoro- 
scope. 

The purpose of this article is to 
show “in a general way, how much in- 
formation can be furnished to the cardi- 
ologist by careful tracings on a 
cardiagram.” Roentgenologic findings 
must, however, be cautiously considered 
because of the variable factors in- 
volved. 


Cancer from the Viewpoint of the 
Pathologist. H. H. Plowden, M.D., 
J. S. Carolina M. A., 18:301, 
October, 1922. 
CHARGE brought by the writer 
is that much of the physician's ig- 
norance of the subject of cancer is due 
to the “chaotic condition of the litera- 
ture upon the subject.”’ There is need 
“for a book of ready reference, of con- 
venient size, giving in succinct and avail- 
able form a summary of knowledge con- 
cerning the subject, and the next ra- 
tional procedure should be the under- 
taking of such a task by a man of the 
medical profession whose standing is 
secure, whose reputation is national and 
whose word is truth.” 
The original paper contains a brief 
discussion of the distinctions between 
benign and malignant tumors. 


Delay in the Treatment of Cancer. 
Charles E. Farr, M.D., Am. J. 
Med. Sc., 164:742, November, 
1922. 

|! IS claimed by the author that poor 
med'cal advice all too frequently is 

responsible for deferred treatment of 

cancer cases. He maintains the correct- 
ness of this charge by relating an in- 
vestigation instituted several years ago 
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by the first surgical division of the New 
York Hospital and recently carried 
further. 

At the time of the first investigation 
one of the leading medical journals of 
the country refused to publish the data 
then secured, saying that they cast a 
reflection upon the profession of medi- 
cine; however, another leading paper 
did publish them. 

The author says in his present com- 
munication: “It must be remembered 
that the facts were obtained by many 
different men, working in ignorance of 
any desired goal, and that the tabula- 
tions and comparisons have been made 
by still other men, selected for their 
special knowledge and training, but not 
the responsible surgeons in charge. * * * 
Inaccuracies naturally will creep into 
such a compilation, but we trust and 
believe that we have approximated the 
truth. Our findings are that a delay 
of approximately one year occurs in 
the average case before adequate sur- 
gical care is sought. This means a delay 
after the development of symptoms or 
the appearance of a growth.” 

In summing up the investigations he 
says: “One hundred and fifty cases 
gave time lost after symptoms developed 
and before consulting a physician from 
no time to ten years. Average time 
twenty-four weeks.” 

Time from consulting a physician to 
time of entering a hospital was obtained 
in 141 cases. “It ranges from no time 
lost to nine years. With one exception 
all who waited over one year were 
cases in which the physician gave wrong 
advice. * * * Sixty-eight entered 
the hospital within one month from the 
time of consulting a physician. * * * 

“Time from onset of symptoms to 
time of entering hospital in those cases 
in which it was not stated when the 
physician was consulted, 90 cases, ex- 
cluding those given above.” 

He tabulates his data thus: 

Physician’s Advice: 
Total Right Wrong 
Number curable 43 32 11 
Probably curable 24 13 11 


Incurable 83 39 
Operable 74 51 23 
Inoperable 76 33 43 


Salt Solution in Radiation Sickness. 
E. Schlagintweit and H. Sielman., 
Klin. Wehnschr., 43:2136, Octo- 
ber 21, 1922. 

HESE authors believe that radiation 

sickness results from a disturbance 
of the sodium chloride metabolism. The 
salt concentration in the serum falls 
rapidly after radiation, remains on this 
level for a few hours and slowly returns 
to normal. Due to this change there 
occurs a change in the osmotic pressure 
bringing about the syndrome of radia- 


It is suggested that this 


tion sickness. 
condition be remedied by supplying the 
necessary quantity of salt. 

The authors treat radiation sickness 
by injecting 300 to 1000 cc. of physio- 
logical salt solution per rectum, or 5 to 
10 g. per os, or 1.0 g. in five per cent 


solution intravenously. It must be ad- 
ministered slowly. 

This treatment always proved to be 
successful. About fifteen to twenty 
minutes after the injection, especially in 
the intravenous method, marked im- 
provement was noted. Nausea and 
vomiting ceased and patients asked for 
food. There can have been no pos- 
sibility of a psychic effect as the pa- 
tients did not know the object of the 
injection. 

[he authors recommend this treat- 
ment most enthusiastically. 


A.M.P 
Roentgen Ray. Joseph K. Narat, 
M.D., J.A.M.A., 79:1681, No- 


vember 11, 1922. 


THE general and the local after 

treatment are both considered. The 
author’s own summary is given as fol- 
lows: “(1) A roentgen toxemia ap- 
pears insidiously, but nevertheless may 
cause serious disturbances and even 
roentgen cachexia. To avoid it, the 
roentgen technique ought to be accom- 
modated to the general condition of the 
patient. (2) A renal function test 
should be made before irradiation. (3) 
Plenty of water by mouth, protoclysis, 
hypodermoclysis, mild cathartics, diu- 
retics and blood transfusion eventually, 
preceded by venesection, help to dilute 
and eliminate the toxic material. (4) 
Irritating drugs should not be applied 
to the skin for three weeks after ir- 
radiation.” 


Postmortem Radiography. James A. 
Honeij, M.D., Boston M. & S. J.. 
18Z:545, October 12, 1922. 


OSTMORTEM radiography is 

urged as a routine procedure in all 
cases where the cause of death is ques- 
tionable. ““A large amount of labor 
would be saved, a record of pronounced 
value obtained, and corroborative evi- 
dence had which the coroner could use 
with effect in presenting evidence in 
court in medico-legal cases. * * * 
Here is a field, apart from its more 
practical aspects, for research that has 
not been touched and which, to my 
mind, may give results which cannot as 
yet be overestimated.” 


Dangers and Limitations of X-rays and 


Surgery. C. F. Hegner, M.D.. 
Colorado Med., 19:206, October, 
1922. 
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HE roentgenologist must be an ex- 
pert technician, physiologist, excel- 

lent anatomist, and a thoroughly quali- 
fied pathologist, and he must be of such 
a temperament that he will cooperate 
wholeheartedly with internist and sur- 
geon. His value as a consultant de- 
pends upon the degree of his possession 
of these qualities. 

Use of the x-ray is absolutely requi- 
site in all cases of fracture. The muis- 
interpretation of shadows may some- 
times result in a diagnosis of a non- 
existent fracture, and displacement of 
fragments may be so distorted on the 
plate, especially with careless or im- 
proper technique that pernicious surgical 
activity is thereby instigated. 

Clinical symptoms are too often dis- 
regarded by the roentgenologist. ““Cock- 
sureness” on the roentgenologist’s part 
leads to disparagement of his specialty. 
“X-ray should always be used when- 
ever and wherever possible, not as a 
crutch for a weak clinician to lean upon, 
nor as a makeshift for the carless, but 
as a corroborative aid and check on 
other diagnostic data.” 

In malignancy the writer believes that 
operation should be the first procedure 
in all operable cases and that it should 
be followed by prompt radiation. 


The Reentgenolocis and the Urologist 
in the Diagnosis of Renal Disease. 
F. Granville Crabtree, M.D., and 
Williem M. Shedden, M.D., Am. 
J. Roentgenol., 9:362, October, 
1922. 

WO purposes must be kept in mind 

in routine examination of the kid- 
ney and ureters, namely, to show sus 
picious densities and to estimate the 
normality or the abnormality of the 
size and position of the kidneys. 

Any x-ray examination which does 
not show definite outlines of the kidney 
shadow is unsatisfactory. 

Tumors, stones, infections, stasis or 
any combination of these comprises, 
briefly, the clinical pathology of the 
kidney. 

Tumors may be shown by enlarge- 
ment of the kidney shadow or by its 
deformity from pressure. ‘Tumors of 
the kidney may arise in either the upper 
o: the lower pole and they may become 
very large without producing further 
deformity than in the upper or the 
lower calices. Papillomatous growths 
are difficult to diagnose. All] the other 
forms of kidney tumor, and retroperi- 
toneal growths in particular, are apt to 
cary the kidney and ureter out of po- 
sition. Polycystic kidney is usually in- 
dicated by elongation of the pelvis and 
calices. Enlargement of Riedel’s lobe 
of the liver may deform the kidney by 
compression and so be mistaken for 
kidney tumor. 
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In cases of stone attention should be 
centered upon the kidney rather than 
the stone. The thing of first impor- 
tance is to ascertain whether the kidney 
itcelf is worth an attempt at preserva- 
tion and whether its mate can “‘carry 
en” alone. The guide here is the na- 
ture and extent of the dilatation. With- 
out these data no operation should be 
performed, nor should the stone be re- 
moved and an embarrassed kidney be 
left to function as best it may when 
proper treatment and care could re- 
lieve it of unnecessary work. 

Infections are of either the pyelitis 
type (colon bacillus), staphylococcus 
type or tuberculous type. Stricture, 
aberrant vessels, congenital malforma- 
tion or a sagging kidney may be a fac- 
tor in kidney infections. 

Abscess in the cortex or the pyra- 
mid is not always recognizable by 
means of x-ray. However, an abscess 
cavity which can be filled with injected 
material or a swollen papilla encroach- 
ing upon and flattening the neighboring 
calyx can be demonstrated on the 
plate. 

Irregular glandular calci of the kid- 
ney leads to a suspicion of tuberculosis 
but most tuberculous kidneys do not 
show calcification but irregular exten- 
sions of the injected material, outside 
the line of calices, may sometimes be 
demonstrated. 

Stasis is classified as acute, sub- 
acute, intermittent and relative. The 
first type may arise from swelling due 
to acute disease, from a stone passing 
down the ureter or from a blood clot. 
The commonest form of the second 
type arises during pregnancy. The 
third type is perhaps of commonest oc- 
currence and is usually accompanied by 
a sagging kidney but a low kidney and 
crooked ureter should not be taken as 
the cause of the stasis unless confirmed 
by the cytoscope. The fourth type is 
found in those kidneys which show lit- 
tle effects of back pressure through flat- 
tening of the pyramids, yet the pelvis 
and the whole of the ureter and its ori- 
fice are dilated, which condition is so 
far inexplicable. 

In making an x-ray of the ureter the 
patient will be much more comfortable 
if the pelvis is completely emptied of 
fluid before the catheter is introduced. 
It should not be expected that kinking 
of the ureter can be demonstrated by 
x-ray if a stiff catheter is passed into 
the pelvis of the ureter, it must first “be 
pulled down to the brim of the bony 
pelvis’ when the ureter can be injected 
and the kinks then can be demon- 
strated, if they exist. 

If kidney shadow is persistently ab- 
sent then one must suspect a nephrec- 
tomy, a congenitally small kidney or 
else a congenitally malposed one; or 


hydronephrosis may account for the ab- 
sence of shadow. In the last case the 
cortical substance is so extremely thin 
that the shadow may not show. If in a 
gastro-intestinal examination no definite 
kidney shadow is seen but the bismuth 
filled intestines seem to be pushed away 
from the kidney region then hydro- 
nephrosis should be suspected. 

The writer especially emphasizes the 
fact that a bilateral pyelography is 
necessary and that cystoscopic estima- 
tion of the capacity of the pelvis should 
also be made. 


Radium Versus Surgical Removal of 
Carcinoma of the Bladder. B. S. 
Barringer, M.D., J.A.M.A., 79: 
1504, October 28, 1922. 

THE work upon which this report is 
based covers the period from De- 

cember, 1915, to January, 1922. 
Both operable and inoperable cases 

have been treated, some by radium 

alone and some by operation followed 
by radium. 

A number of the patients in each of 
these groups have remained free from 
recurrences for varying pericds and the 
results from radium treatment are con- 
sidered favorable enough to continue 
this method. More accurate dosage 
and application has been developed as 
a result of experience along this line 
and better results are hoped for in the 
future. 

For the past three years the author 
has applied radium to the base of the 
tumor through a suprapubic opening of 
the bladder in cases where the growth 
was too large to be treated intravesic- 
ally. 


Radium Therapy with Special Refer- 
ence to Diseases of the Female 
Pelvis—A Rejoinder. Howard A. 
Kelly, M.D., Therap. Gaz. 46: 
761, November, 1922. 

HIS is a very lively, if belated, re- 

joinder to one for whom the author 
professes his personal attachment and 
esteem. 

Among the lesions benefited, if not 
cured, by radium, Dr. Kelly enumer- 
ates lymphosarcoma and angiosarcoma 
of the nasopharynx and of the whole 
body, Hodgkin's disease, leukemia, 
mediastinal tumors, brain tumors, pri- 
mary testicular carcinomas, sarcomas 
of the ovary in children, and many 
other ailments. 

Most of the article is occupied with 
a discussion of the results obtained 
by radium in cases of fibroid of the 
uterus, hemorrhagic uterus, cancer of 
the body of the uterus, and cancer of 
the cervix. 

The writer modestly claims his own 
laurels as a surgeon, and pays high 
tribute to his specialty in general, but 
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he speaks in no uncertain terms his opin- 
ion of those surgeons who will not open 
their eyes to see what the new light 
of radiotherapy would reveal to them. 

Of fibroid tumors he says: ““He who 
would give his patient the same con- 
sideration he would give his wife or 
his sister, must put radium first in the 
treatment of fibroid tumors.”” Not all 
fibroids need treatment, in some opera- 
tion is still the method of choice, but 
in some radium is just as surely prefer- 
able. The details are discussed in the 
original communication. 

Of cases of hemorrhagic uterus he 
says: “At last in this emergency of 
the hemorrhagic uteri, when we were 
doing such a tremendous operation 
merely to check hemorrhage, radium 
came to our aid, and * * presto! 
the hemorrhages disappeared and the 
patient was cured.” In answer to 
Deaver’s charge of inducing thereby an 
artificial menopause Kelly replies that 
“this condition is rarely found in young 
women, nor is radium used in young 
women until every other means has 
been exhausted, and when as a last re- 
sort the mutilation of hysterectomy 
looms up as necessary to save life, or 
to forefend permanent invalidism.” 
Also he asks what is done to the func- 
tion in question when the uterus is ¢x- 
tirpated for hemorrhage. 

Of cancer of the body of the uterus 
he says: “I have seen many women 
with cancer of the body upon whom it 
was impossible to operate and where 
radium was the only hope; practically 
every one has been benefited and here 
and there one is apparently cured. | 
still believe that surgery is the method 
of choice, but I am thankful where 
surgery is excluded to be able to use 
radium with so much success and the 
hope of a prolonged and remarkable 
improvement.” 

Respecting treatment of cancer of 
the cervix uteri Kelly asserts that 
Deaver has arrived at false conclusions 
by comparing data from utterly differ- 
ent groups of cases. Respecting 
Clark's data cited by Deaver the writer 
says: “I wrote at once to John G. 
Clark and asked him whether or not 
in his citation he had included all can- 
cer cases in his list of radium cures, or 
merely these which were also favorable 
from an operative standpoint. He replied 
that the two groups were utterly diverse 
and not to be compared at all, that his 
radium cures included all cases indis- 
criminately. I quote from his letter of 
July 18th: ‘You are quite right in 
your interpretation of my viewpoint. Of 
the large number of cases which we 
have treated for the last year or two 
practically none were operable, and 
because of the astounding good results 
in some of the apparently hopeless in- 
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stances, we have very materially de- 
creased the number of our operations 
in cancer of the cervix. Indeed we 
scarcely operate any more in the latter 
cases.” 

The three groups of cases of cancer 
of the cervix considered from the stand- 
point of the radiologist are: (1) Those 
“with extensive lateral involvement and 
fixation. (2) Where the lateral infil- 
tration is moderate and where neither 
side is fixed. (3) Where the disease 
appears limited to the cervix and mo- 
bility is not interfered with.”” In the 
first group “operation is worse than 
futile,” radium palliates and occasion- 
ally cures; in the second group surgery 
should not be used for it practically 
never cures, radium often brings about 
a cure; in the third group a combina- 
tion of surgery, if possible, and radium 
is the method of choice. Radium alone 
cures these cases in the last group more 
often than does surgery alone but 
neither one alone is advised if the com- 
bination is possible. 

In conclusion he says: “It would 
take a large volume to record all the 
triumphs of radium. It has come to 
us as one of the most valuable adju- 
vants our therapeutic armamentarium 
has ever welcomed. So far as I know, 
no one has ever professed that it was 
a panacea. E-xaggerations have been 
limited for the most part to the public 
press.” 


Tumors of the Breast. Joseph C. Blood- 
good, M.D., Northwest Med., 
21 :338, September, 1922. 

NLY about fifty per cent of the 

breast cases in the author's present 
practice require operation, whereas in 
his early practice it was the rare ex- 
ception to have a patient report a breast 
lesion before it was far advanced. 

Halsted, Fenger, Senn, Warren and 
others of the old school had developed 
the sense of palpation to a high degree, 
unsurpassed by very few even today. 
‘This method of differentiation should be 
more cultivated than it is at the pres- 
ent time; the mere fact of lumpiness 
should not be taken as evidence of 
tumor, for there are many lumpy 
breasts, in fact, the average breast is 
lumpy without any pathology being 
present. Bloody discharge from the 
nipple should not be taken by itself 
as an indication of malignancy and the 
same is true of pain. 

If inspection and palpation leave one 
in doubt then the exploratory operation 
is necessary. Every surgeon should be 
thoroughly familiar with the blue dome 
cyst and the encapsulated adenoma. If 
he has an absolute and certain knowl- 
edge of these two lesions then he will 
be safe in treating all others as can- 


cerous. 


Of x-ray and radium for breast cases 
the author says: ‘““The only new prob- 
lem * * * is whether you should 
give x-ray or radium before the opera- 
tion. That problem is yet in its experi- 
mental stage.”” He does not say any- 
thing regarding postoperative radio- 
therapy other than what may be in- 
ferred from the statement just quoted. 


Treatment of Recurrent Inoperable 
Carcinoma of the Breast by Radium 
and Roentgen Ray. Burton J. Lee, 
M.D., J.A.M.A., 79:1574, No- 
vember 4, 1922. 


CASES treated in the breast clinic of 

the Memorial Hospital during 
1918, 1919 and 1920, 218 patients 
in all, furnished the data from which 
the author has drawn these conclusions: 
“(1) As a prophylaxis against the re- 
currence of breast carcinoma, a careful 
selection of patients for operation must 
be made. (2) Pre-operative and post- 
operative cycles of roentgen ray are 
important prophylactic measures against 
recurrence. (3) A follow-up in every 
patient with carcinoma of the breast 
operated on should be adopted as a 
routine. * * * (4) Properly ap- 
plied irradiation to recurrent breast 
carcinoma definitely prolongs the life 
of the patient. (5) I believe that ulti- 
mately, with more complete knowledge 
and better technique, a still further con- 
trol of the recurrent phase of this dis- 
ease may be expected. 

In the original paper the prevention 
of recurrence, results of treatment, and 
types of lesions for which radium is best 
suited, and for which roentgen rays are 
best suited is discussed. 


The Treatment of Benign Conditions 
of the Pelvis with Radium. Leda J. 
Stacy, M.D., Am. I. Roentgenol., 
9:658, October, 1922. 


D®: STACY of the Mayo Clinic 
believes that radium “‘is the treat- 
ment of choice in cases of menorrhagia 
of menopause associated with fibromy- 
omas not exceeding in size a four 
months’ pregnancy, or of a fibrous 
uterus, in which the possibility of ma- 
lignancy is eliminated by the history or 
by a curettement. Small doses of 
radium are indicated in a few carefully 
selected cases of menorrhagia in young 
women of the child-bearing age. 

history or evidence of pelvic infection is 
a contraindication to the use of radium. 
In adenomyomas which are adherent 
and difficult to remove, the use o! 
radium is preferable to surgery. Treat- 
ment with radium relieves the symptoms 
in certain cases of pruritus vulvae and in 
kraurosis associated with pruritus. En- 
docervicitis continuing after an ab- 
dominal hysterectomy responds. satis- 
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factoriy to one or two treatments with 
radium. 


The Treatment of Carcinoma of the 
Uterine Cervix. Stanley A. Clark, 
M.D., J. Indiana M. A., 15:339, 
October, 1922. 

N HIS treatment of this subject the 

author mentions the discouraging 
number of cures resulting from operative 
procedure and he says that from per- 
sonal observation and experience he has 
come to the conclusion that the com- 
bined use of radium and x-ray is the 
treatment of choice. A brief review of 
the literature of the past vear confirms 
him in his belief. 


Results of Radium Therapy in Climac- 
teric Hemorrhage. James /leyman, 
M.D., Institute of Radium. Stoch- 

Acta Radiologica, 1:470, 


19)? 


holm, 


Anegust, 


HE. following is a translation of the 
author's own summary of this 
article : 

From 1916 to 1921 there has been 
treated at the Institute of Radium at 
Stockholm 49 cases of uncomplicated 
climacteric hemorrhage. Al! were 
treated by radium. Only one treatment 
was given in 41 of these cases, 39 were 
intrauterine and 11 were vaginal ap 
plications. In seven cases two treat- 
ments were given and in one case three 
were given. 

Results: Amenorrhea was produced 
in 32 cases and oligomenorrhea in 16 
cases. One case was unsuccessful. 
The Simultaneous Occurrence of 

Tumors in the Thyroid, Uterus and 

Breast. Max Ballin, M.D., end R. 

C. Moehlig, M.D.. J.AM.A., 

79:1243, October 7, 1922 

HE. author's summary is as follows: 

“In a (100 
fibroids and 100 goiters) 53 patients 
or 26.5 per cent had both goiter and 
hbroid. Five per cent had_ breast 
tumors. (2) The age of incidence of 
these combinations was greatest after 
35. (3) Since these three organs are 
not related anatomically or embryo- 
lomically, the simultaneous occurrence 
of tumors in the thyroid, uterus and 
breast may be their 


series ol 200 cases 


explained by 
physiologic interrelationship. (4) The 
piophylactic treatment now advocated, 
o! giving iodids for goiter, may like- 
Wise prove beneficial in the prevention 
of fibroid. (5) Perhaps certain goiters 
can be reduced in size or even cured 
by the removal of a fibroid (as sug- 
gested by Ullman).” 
Th Desperate Risk Goiter. Martin B. 
Tinker, M.D., J.A.M.A., 79:1291 
October 14, 1922. 


ABSTRACTS AND REVIEWS 
[DESPERATE risk cases are those 


hyperthyroid cases which have ob- 
stinate gastro-intestinal symptoms, very 
high blood pressure and myocardial in- 
sufficiency. 

“Some will ask why we do not use 
the roentgen ray or radium. In the first 
place, we surgeons not only see the fail- 
ures from these and other measures of 
treatment, but we see patients that are 
actually worse or badly burned, al- 
though treated by supposedly experi- 
enced operators. In the second place 
I do not believe dosage can be ac- 
curately enough controlled to avert 
myxedema. In the third place, having 
lived long enough to see the passing of 
various serums, injections and other 
cures in the hands of good men, I am 
willing to await permanent resu!ts. Thus 
far since Kocher’s series of the early 
rineties, no method but surgery has 
stood the test of time.” 


A Simplified Pneumoperitoneum Tech- 
nique. L. R. Sante, M.D., Am. J. 
Roentgenol., 9:618, October, 1922. 
TEWART and Stein advocated 

simplicity of apparatus and _pro- 
cedure in pneumoperitoneum, but their 
advice has been lost sight of by many 
of their followers, and consequences are 
not always all that either the operator 
or patient might wish. 

Pneumoperitoneum to be successful 
must be capable of production with 
simple apparatus easily procurable and 
must be so simple that any medical 
man can perform it. Also it must be 
convenient and not require a long time 
for its performance, it must be safe for 
the patient and of the least possible 
discomfort to him. 

The author believes that he has hit 
upon an apparatus and method which 
more nearly fulfills these conditions than 
any others now in use. Full descrip- 
tion and illustration of the apparatus 
and technique for its operation are 
given in the original paper. No special 
apparatus is necessary and no gas tank 
is required. The author does not assert 
that his method is positively safe as re- 
gards the life and condition of the pa- 
tient, but does assert that it is safer than 
“some other diagnostic methods em- 
ployed daily by internists and sur- 
geons.” 


Clinical and  Roentgenographic 
Study of Gastroptosis. Seale Harris, 
M.D., and J. P. Chapman, M.D., 
J.A.M.A., November 25, 1922. 
ASTROPTOSIS should be 

termed a_ physical characteristic 
and should not be considered as an 
anomaly or a disease. 
The x-ray has dissipated the dictum 
that a normal stomach must, in every 
individual, occupy a certain circum- 


scribed and definite location. The 
error of the o!der anatomists |ay in the 
assumption that the stomach must al- 
ways be found in the same position it 
is found in the supine body, that is, 
usually in the upper left quadrant of 
the abdomen, with the dome lying in 
the vault of the diaphragm and the 
lower border about two inches above 
the umbilicus. 

Over one thousand gastro-intestinal 
patients were examined by this author. 
X-ray study has shown that there is a 
marked mobility of the stomach which 
is affected by the position and type of 
the individual, by the weight of the 
stomach, and by the tension and re- 
laxation of the abdominal muscles. 

In the slender flat-chested person, 
having a slender abdomen, the stomach 
will most often be found in the lower 
left quadrant of the abdomen. when 
the patient is in the standing position, 
and this location is normal for this type. 
Differences in the size and shape of the 
chest will result in all sorts of locations 
between this last described position and 
the one formerly thought to be the nor- 
mal one. 


A Review of 3.500 Roentcen Fxam- 
mations of the Alimentary Tract. 
Richard A. Rendich. M_D.., Long 
Island M. J., 16:456, November. 
1922. 


THE larger number of these evam- 

inations were made at Bellevne 
Hospital. The ‘“‘tabulations are made 
only according to radiographic findings 
of this tract * * * cases presenting 
multiple lesions are classified under that 
which was considered most ininortant 
from a symptomatic viewpoint. Patho- 
logical processes of the respiratory, 
cardiovascular and other systems dis- 
covered during routine gastro-intestinal 
study are not included. as separate re- 
ports describing such lesions in detail 
were made after the necessary exam- 
ination.” 

Haudek’s double meal m:thed was 
employed, a motility meal was given 
six hours previous to the first examina- 
tion and a second observation was 
made twenty-four hours later and each 
day thereafter until the mixture had 
been completely evacuated. 

The fluoroscope was depended upon 
for most of the information but plates 
were made for a record and for detail 
study whenever this procedure seemed 
indicated. In many cases where ma- 
nipulation was necessary to demonstrate 
the deformity the plates were made 
during fluoroscopy. Repeated exami- 
nations were made in all doubtful or 
difficult cases. 

Negative reports were given in 2,152 
cases; the different lesions found and 
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the number of cases of these are shown 
in the following tabulation: 


Organic Disease of Stomach... . . 101 
Asso. Gastric and Duod. Ulcers.. 4 
Pyloric Obstruction ........... 10 
Postop. Conditions of Stomach.. 79 
Postop. Conditions of Colon... . . 12 
Organic Disease of the Duod. . . 183 
Disease of the Appendix... .... 174 
Organic Disease of Colon...... 105 
Functional Disturbances ...... . 100 
Congenital Anomalies ......... 16 
Disease of Liver............. 28 
Disease of Gall-Bladder....... 109 
Extra-Gastric Conditions ...... 7| 
Miscellaneous ..............-. 24 


Ascarides in the Gastro-Intestinal 
Tract as They Appear in the Roent- 
genogram. Otto Fritz, M. D., 
Fortschr. a.d. Geb. d. Roentgen- 
strahlen. 29:591, July, 1922. 
SCARIDES in the gastro-intestinal 

+“* tract often cause no essential local 
disturbances, but produce general 
symptoms such as enteritis, colics, nau- 
sea, anemia, itching, etc., which are 
caused by poisonous metabolic products 
of the ascarides. 

Due to their tendency to crowd into 
narrow canals and ducts, they not in- 
frequently cause severe lesions such as 
liver congestions, abscesses, or obstruc- 
tions. If as sometimes happens, they 
pass through the duodenum into the 
stomach, they may be observed in the 
vomitus or may be aspirated into the 
lung passages. It is therefore quite 
necessary after the laboratory exam- 
ination has revealed the ova in the 
feces, to determine in which part of the 
alimentary tract they are found. 

In two cases the author found a 
spiral shaped object about the length 
and thickness of a goose quill, once it 
was observed in the stomach and at 
another time it was observed in one of 
the coils of the jejunum, both times it 
showed up distinctly in the surrounding 
substance of the opaque medium. 


A.M.P. 


The Mechanism of the Gastric Move- 
ments in Man as Observed by 
Roentgen Methods. E. Egan, M.D., 
Fortschr. a. d. Geb. d. Roentgen- 
strahlen, 29:597, July, 1922. 

CONTRARY to the usual teachings, 

the author found from fluoroscopic 
observations, that the emptying of the 
stomach contents is not the result of 
reflexes emanating from the duodenum. 

The opening and closing of the pylorus 

does not result from chemical or me- 

chanical stimulation to the sphincter. 

Hyperacidity appears to act very much 
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in the same way, as far as opening and 
closing of the pylorus is concerned, as 
does an anacidity. 

Quoting the conclusions of McClure 
and Reynolds that the degree of acid- 
ity has no bearing on the opening and 
closing of the pylorus, and the conclu- 
sions of Wheelon and Thomas that the 
motility of the antrum determines the 
motility of the sphincter, the author is 
in agreement with Schlesinger that the 
opening and closing of the pyloric ring 
is produced in a purely mechanical 
manner. Fluroscopic observations show 
that in stomachs of normal tonus the 
pyloric sphincter is partially open even 
when the stomach is empty, as evi- 
denced from tke fact that the first por- 
tion of the opaque suspension nearly 
always passes out through the pylorus, 
immediately, without any hindrance. 
The further portions pass out whenever 
there is considerable contraction of the 
antrum. The explanation offered is 
that the longitudinal muscle fibers of 
the stomach which end in the pylorus 
when undergoing contraction pull the 
opening apart, thus allowing the ingesta 
to be pushed through. At the resting 
phase of the fibers the pull is released 
and the sphincter contracts again. 
~A.M.P. 
Gall-Bladder Disease. A. Johnson 

Buist, M.D., J. S. Carolina M. A., 

18:281, October, 1922. 

HE function of the x-ray in the di- 

agnosis of gall-bladder disease is 
in the elimination of the stomach and 
duodenum as the source of symptoms. 
The writer claims that in only a few 
cases do the rays reveal gall-stones, 
even when these are present. 


Inflation of the Colon for X-ray Ex- 
amination of the I[ntra-abdominal 
Organs. A. Henszelmann, M. D., 
Fortschr. a. d. Geb. d. Roentgen- 
strahlen, 29:465, June, 1922. 

AFTER remarking that inflation of 

the colon has long been used for 
percussion purposes, that there is no 
danger or discomfort to the patient from 
its use, and that in most cases it can 
replace the Rautenberg method (pneu- 
operitoneum), the author states he has 

found his method highly useful in a 

large number of cases. Examining the 

patient with the insufflated colon in 
various positions, and regulating the 
inflation according to the particular 
needs, many data can be obtained re- 
garding the spleen. liver, and _ gall- 
bladder. It is especially useful in the 
obese, in presence of ascites, defensio- 
musculorum, abdominal tumors, etc., 
where percussion and palpation yield 
no results. 

A previous emptying of the colon is 
desirable but not absolutely necessary, 
except where the examination is made 


for the determination of the presence 
of stones in the gall-bladder. 

The spleen can always be rendered 
visible by this method. If not in ibe 
anteroposterior view, it will certainly 
appear in the diagenal view, as it is 
often pressed toward the wall by the 
inflated colon. Slight enlargements of 
the spleen are easily appreciable. Cases 
of malarial enlargements have been di- 
agnosed by the author after roentgeno- 
scopic examination shown the 
lungs perfectly clear. 

In the examination of the right flex- 
ure the direction of the rays is of su- 
preme importance. [hey should come 
obliquely from above downward, dorso- 
ventrally. By this arrangement the 
lower edge of the liver is thrown down- 
ward along with the gall-bladder and 
both the upper and the lower edge of 
the liver will be visible. It will then 
be easy to differentiate between condi- 
tions of the liver and the 
pleura, lungs and diaphragm. ‘The 
mobility of the liver can be determined 
and growths and scirrhotic conditions 
can easily be diagnosed from the ap- 
pearance of the lower edge of the liver. 

In examining the gall-bladder the 
fundus of the bladder can always be 
thrown into the air outline by directing 
the rays as described above and by 
turning the patient. Since in the re- 
clining position the bladder is not ex- 
tended and often projects backward the 
author makes this examination with the 
patient in the standing position. A 
slight overdistention of the colon may 
be found necessary, and it is usually 
harmless. 

The enlarged gall-bladder appears 
in the mammillary line as a rounded 
projection of the lower edge of the 
liver. In cases of gall-stone with a 
history of previous attacks inflation of 
the colon may occasionally bring on an 
attack of considerable severity and care 
should ke taken to avoid overdistention. 
The visualized gall-bladder can be pal- 
pated and tenderness elicited. But 
when the gastro-hepatic duodenal liga 
ment seems shortened, with the pylorus, 
antrum and duodenum drawn forward 
to the right side the diagnosis of peri- 
cholecystitis can be made. 

Care must be taken not to misinter- 
pret haustral impressions for gal!- 
bladder. Scybala must be carefully 
recognized and when necessary avoided 
by previous emptying of the colon. ‘The 
kidney pole presents a different pro’- 
lem. The gall-bladder is directed more 
outwardly, both the lateral and mediil 
centours are definite, while that of (ie 
kidney pole is deeper, lower, larger. 
and has a recognizable external edz? 
with no internal edge. In comparison 
with the gall-bladder it moves but 
slightly with respiration. A.M.P. 
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Does Cancer Arise in Chronic Gastric 
Ulcer. W. C. MacCarty, M.D., 
J.A.M.A., 79:1928, December 2, 
1922. 

the author's experience with 

1,400 gastric specimens he has 

come to the conclusion that the pos- 
sibility of cancer is always present in 
cases of gastric ulcer, and that there 
are no clinical nor laboratory methods 
by which the differential diagnosis can 
be made. Most chronic gastric ulcera- 
tions with a diameter greater than 2.5 
cm. are cancerous, and when the roent- 
genologist discovers such a finding he 
is practically safe in making the diag- 
nosis of cancer. The author would not 
temporize in a case of chronic gastric 
ulcer. He divides ulcers of the stom- 
ach into five groups, namely, simple, 
acute, peptic ulcer; tuberculous or 
syphilitic chronic ulcers, the chronic 
ulcer whose etiologic factors are un- 
known, the chronic ulcer having a neo- 
plastic process in the borders of the 
mucosa, and the gastric ulcer which 
shows carcinoma not only in the bor- 
ders, but also in the base. 


Roentgenological Examinations of the 
Motility of the Stomach in Healthy 
Individuals During Rest and Motion. 
Aage Als Nielsen, M.D., Municipal 
Hospital, Copenhagen, Acta Radio- 
logica, 1:379, August, 1922. 
WENTY® stomachs of healthy in- 

dividuals were examined, 10 men, 

10 women, following the intake of a 

meal consisting of 300 grams of rice 

flour gruel and 100 grams of barium 
sulphate. Some of the individuals ex- 
amined were at rest and some in motion. 

The findings were as follows: The 
stomach empties more quickly during 
motion than during rest, and under each 
of these conditions the women’s stom- 
achs emptied more slowly than did those 
of the men. Normally, with the patient 
at rest, the stomach emptied within five 
hours intake of the meal. 


Carcinoma of the Stomach. Byron B. 
Davis, M.D., Nebraska M. J., 
7:365, November, 1922. 

it {ERE are two main groups in the 
author’s classification of this lesion. 

One group is composed of cases who 

have had a history of “dyspepsia” for 

a number of years before the trouble 

assumed a more serious aspect in their 

eyes. The second group is composed 

of those patients, generally past 40 

years of age, who have had no trouble 

whatever in their earlier years. 

The author discusses the symptoms 
of the disease and the value of different 
forms of examination with respect to 
diagnosis of the lesion. 

A plea is made for constant propa- 
ganda regarding the cancer evil and 
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medical men are urged to be more 
thorough in their examinations and more 
constant in their study of improved 
technique and methods of examination. 
Increased knowledge of cancer on the 
part of the public is already bringing 
increased responsibility to the physician 
and the conscientious man will prepare 
himself to meet this responsibility. 

Of the x-ray the author says: ““The 
x-ray intelligently used and _ skillfully 
interpreted is of much value, but even 
this aid, if unsupported by clinical evi- 
dence, may frequently lead one far 
astray. * * * Jn every case of 
gastric malfunction, whether it points 
toward cancer or not, I believe the 
x-ray should be made use of, but I 
strongly protest against drawing definite 
conclusions from the x-ray alone.” 


Reports of the First Bilingual Congress 
of Radiology and Physiotherapy— 
(Continued ; Six Abstracts). Discus- 
sion on Deep Therapy, Concluded. 
Arch. Radiol. & Electroth., 27:98, 
September, 1922. 

R. VILVANDRE in his discus- 

sion advocated pathological as well 
as clinical diagnosis in connection with 

X-ray examinations and also advocated 

surgery whenever possible. He compli- 

mented the French upon their excellent 
work along the line of biological re- 
search as it applies to radiotherapy. 

Dr. J]. Owen Harvey emphasized 
the need of better technique in the use 
of homogeneous radiations of short wave 
length and the need of research along 
this line. 

Dr. Martin Berry declared himself 
a disciple of Dessauer’s system of meas- 
urement of dosage. 

Professor Sidney Russ discussed the 
three variables present in the problem 
of radiotherapy. These are: (1) radia- 
tion, (2) tumor sensibility, (3) body 
resistance. He said that as a physicist 
he considered the present achievements 
in radiotherapy quite wonderful in face 
of the intricacy and mystery of its laws. 

Of tumor sensibility he said the fol- 
lowing: ““Now, how great is the range 
of tumor sensibility ? Is one tumor three, 
four or five times as sensitive to the 
measured dose of radiation as another, 
or has it a smaller factor? By this 
method, simple, of course, as a side 
issue, but nevertheless rather an illum- 
inating one, we have so far carried out 
investigations on between 50 and 60 
cases of malignant disease * * * 
cases of very considerable variety, sar- 
comas and carcinomas. * * * This 
tumor material, of varied histological 
type has all been given exactly the same 
dose of radiation * * * a quan- 
tity we call twice the lethal dose. You 
will quite understand that there was a 


difficulty about doing this in the human 


subject. It was decided to employ a 
factor of safety or two. All of these 
different types of tumors have had a 
dose of radiation corresponding to twice 
the lethal dose of the normal tumor, 
and of these 55 cases to date not a 
single case has grown. In this way the 
experiments might prove a useful con- 
tribution to setting the limits of x-ray 
action.” 

Dr. N. S. Finzi said that the Des- 
sauer tables, while accurate for water, 
are not accurate for the human body, 
that the Dessauer method had the 
further disadvantage of exposing a very 
large total area of tissue to maximum 
radiations, and that even though a large 
area of skin is exposed in using this 
method there is, nevertheless, danger 
to the skin. 

Sir Archibald Reid protested strongly 
against preoperative raying, as he be- 
lieves the delay so caused is dangerous 
and the value of the procedure question- 
able. 

Dr. F. Hernaman Johnson said that 
the reaction of surrounding tissue and 
of the body as a whole was to his mind 
a matter of great importance. Some 
way of raising the general resistance of 
the body before giving massive dosage 
is one of the great needs of radio- 
therapy. 


Or Penetrating Radiotherapy by 
X-rays and Radium. Robert 
Proust, M.D., Paris, Arch. Radiol. 
& Electroth., 27:121, September, 
1922. 

R. PROUST limits his discussion 

to his own personal experiences 
of Curietherapy and radiotherapy at 
the Hospital Tenon and to the de- 
ductions arrived at through these ex- 
periences. 

He believes that the biological effect 
of radiations is more dependent on their 
quality than on the dose absorbed, and 
he believes that the future of radio- 
therapy is bound up with the possibility 
of obtaining x-rays of shorter and 
shorter wave length. 


Editorial Comment Upon Congress of 
Radiology and Physiotherapy, Sec- 
tion of Electrology. Arch. Radiol. 
& Electroth., 27:129, October, 
1922. 

D®: W. J. TURRELL and MM. 

Challiol, Laquerrere and Bour- 
guignon voiced the opinion that all the 
physiological and therapeutic effects of 
direct current are due to ionic move- 
ments. Reasons were given “‘for be- 
lieving in the occurrence of chemical 
rearrangements at the sites of virtual 
poles in the tissues in the path of the 
current between the skin electrodes.” 

Dr. Bourguignon described his 
“method of muscle and nerve testing by 
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condenser discharges and the determina- 
tion of the chronaxie by this method.” 
Editorial mention is made of Dr. Bour- 
guignon’s great labors in research along 
this line, from which far reaching re- 
sults may come. 

“The success of this section of the 
Congress justifies the hope that this is 
the first of a long series of such meet- 
ings, as they enable us to discuss our 
subject with friends and colleagues 
whose geographical separation from us 
causes the paths along which our work 
progresses to diverge from theirs at many 
points.” 

The entire October issue of the 
Archives is taken up with the papers 
read at the Section of Electrology. In 
addition to papers by those mentioned 
above there is one by MM. Menard 
and Foubert, which advocates abdom- 
ino-thyroid galvanization as the best 
method of treatment of symptoms of 
Basedow’s disease. Another paper by 
MM. Ronneaux and Laquerriere is en- 
titled ““The Physiological and Thera- 
peutic Action of High Frequency Cur- 
rents” and takes up the general ap- 
plications of medium tension, diseases 
of the circulatory apparatus, general ap- 
plications of low tension and great 
quantity, applications of high tension, 
and physiological action, and the thera- 
peutic applications of currents of reso- 
nance or of high tension. The last 
paper of the series is by M. S. Ne- 
mours-Auguste and is entitled “‘Pyloric 
Spasm and Painful Abdominal! Cases 
Treated by High-requency hermo- 
Penetration.” Four case reports by M. 
Bonnefoy are appended to this paper. 
Two of these were cases of tubercular 
ulceration cured by applications of the 
high frequency current, one other was 
a case of fistula following appendec- 
tomy, and the fourth was a case of 
swollen and painful breast, diagnosed 
adenoma. The fistula is reported com- 
pletely cured and the breast swelling 
was reduced and the pain relieved. 


Considerations of Curietherapy of Can- 
cer. Simone Laborde, Chief of the 
Radiological Laboratory of Cancer 
Therapy in the Hospice Paul 
Brousse, Villejuif, Arch. Radiol. & 
Electroth., 27:114, September. 
1922. 

REVIEW of the well known bio- 

logical. technical, and clinical facts 
of radiotherapy is first given. This is 
followed by a discussion of biological, 
technical and clinical points which are 
as yet either obscure or disputed. The 
discussion covers the quality of rays in 
relation to their therapeutic effect. the 
distribution of rays, radiotoxemia, in- 
dications and contra-indications for 
treatment of various lesions, preopera- 
tive and postoperative treatment, and 
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combined radium and roentgen treat- 
ment. 

The views of leading authorities in 
the radiological world are constantly 
given place throughout this last discus- 
sion. 

The author concludes by saying that 
the combined method of deep therapy 
(radium and x-rays) is of too recent 
date in France to form any conclusions 
upon the results as yet. 


Cascade-Stomach. J. H. Douglas Web- 
ster, M.D., Arch. Radiol. & Elec- 
troth., 27:110, September, 1922. 
ASCADE-stomach, an atypical 

form of hour-glass stomach, was 
first differentiated by Rieder. Barclay 
has recognized it, calling it ‘cup-and- 
spill’ stomach. Carman’s view is that 
it is ‘simply an hour-glass in which one 
portion of the stomach is not directly 
above the other, but they are shifted 
laterally.’ But Schuetze points out that 
it is not an hour-glass in the usual sense 

(a B or X-shaped incisura or con- 

striction), but more a drawing up of 

the posterior wall to such a degree, that 
on taking the opaque meal only the up- 

per sac at first is visible, filling to a 

considerable extent before overflowing 

in an anterior or medial cascade to the 
lower sac, this method of filling being 
very different to the usual hour-glass; 
as a rule only very narrow organic 
hour-glass stomachs show considerable 

delay in the upper sac. Schuetze says a 

third sac has been seen, what he calls a 

‘cascade-waterfall,’ related possibly to 

the very rare gastric diverticula de- 

scribed by Schlesinger (in a duodenal 
ulcer case) and others, Akerland hav- 
ing had a case with multiple diverticula 

(four or five) which I saw last year 

in his clinic. 

“From a conversation with Barclay 
some time ago, I believe he regards the 
mechanism of cascade-stomach as a 
drawing up of the greater curvature by 
the oblique fibers to such a degree as 
to cause the deformity, and I believe 
he regards the condition as entirely 
spasmodic, as he has seen it present 
at one examination and absent at a 
later view of the same case.” 

A brief review of the literature is 
then given followed by two case re- 
ports and the author concludes that the 
whole subject requires further study be- 
fore organic or spasmodic types can be 
clearly differentiated. It has been seen 
with “‘local lesser curvature ulcers, or 
adhesions; (2) pyloric and duodenal 
ulcers; (3) normal stomachs; (4) with 
extreme meteorism, especially with 
splenic colon gas distention; and (5) 
with extra-ventricular tumors.” 


The Normal Stomach. A. E. Barclay, 
M.D., Arch Radiol. & Electroth., 


27:103, September, 1922. 
R. BARCLAY’S summary is as 
follows: normal stomach 
has no definite form. Its shape is sub- 
ject to wide alterations within the 
bounds of normality. These alterations 
are chiefly due to changes in ihe tonus 
of the muscle. Tone is a ‘posture’ of 
muscle which is capable of maintaining 
a given form in spite of the action of 
gravity and other forces. Gastric atony 
(or rather impaired tone) differs from 
pure gastroptosis in the fact that the 
lesser curvature is not increased in 
length as compared with the normal— 
the converse holds good in gastroptosis. 
““Peristalsis and tonic action are in- 
dependent of each other, although ap- 
parently functions of the same muscle 
fibers. The oblique band of muscle fiber 
is probably responsible for taking the 
weight of the stomach and its contents. 
Experiments go to show that this band 
can, and probably does, act independ- 
ently of the other muscular coats of the 
stomach.” 


The Roentgenogram of Acute and 
Chronic Bronchitis. M. F. Von 
Falkenhausen, M.D., Fortschr. a. d. 
Geb. d. Roentgenstrahlen, 29:586, 
July, 1922. 

WO theories have prevailed regard- 

ing the normal lung markings. The 
one claims that these markings repre- 
sent the bronchial walls, while the other 
attributes them to the blood vessels. 

The author made a large number of 

roentgenograms of cases of well devel- 

oped bronchitis where all possibilities 
of the presence of tuberculosis had been 
eliminated. 

The hilum shadow was not enlarged. 
but the markings of the trunks were 
especially intensified, broadened, and 
enlarged. The branchings were also 
more prominent, but there was no en- 
largement of the twigs near the per- 
iphery. Mostly they reached out to the 
periphery. The trunks of the lower di- 
vision of the bronchial tree had under- 
gone most changes, and in some places 
adhesions to the diaphragmatic pleura 
were recognized, the diaphragm shadow 
showed angulation on inspiration. ‘The 
middle and upper trunks showed less 
changes. In very acute conditions 
there can be found in the course of the 
subdividing trunks small dense bean- 
sized spots which represent small cir- 
cumscribed bronchopneumonic _ lesions 
(Cases of bronchitis with rise in tem- 
perature are usually of this type — 
A.M.P.). Generally the changes are 
less noted in the acute cases than in the 
chronic. 

Based upon these findings the aut!.or 
comes to the conclusion that the normal 
lung markings represent the bronchial 
walls, as the blood vessels of the 
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smaller circulation would not undergo 
such enlargement. 

The author calls attention to the 
fact that peribronchial thickening has 
been described as a tuberculous lesion, 
and says that the picture is often found 
in purely bronchial conditions. 


A.M.P. 
The X-ray in the Diagnosis of Pul- 
monary Tuberculosis. Samuel W. 
Ellsworth, M.D., Boston M. & S. J. 

187:472, September 28, 1922. 
HE screen serves best in observing 
the movements of the thorax, dia- 
phragm and heart during respiration. 
The film or plate gives a permanent rec- 
ord of the details of light and shade. 
The stereoscopic films afford perspec- 
tive vision and position of shadows. 
The lung fields, distended with air, 
offer but slight resistance to the passage 
of the rays and present a_ brilliant 
background for the study of the more 


opaque tissues. The depth of the 

shadows cast is dependent upon the 

density and mass of the structures 


traversed by the rays. 
“Interpretation of x-ray films de- 

mands a careful analysis of the data 
observed; definite diagnosis or etiology 
can be made only by a coordination of 
the history, physical signs and symptoms 
and laboratory data. 

“Tt is necessary to emphasize that 
x-ray observations concern not merely 
one spot of density but rather the en- 
tire lung fields, the level of the dia- 
phragm, the excursions during respira 
tion, as well as the position and move- 
ments of the heart. * * * Doubtful 
cases may require repeated examina- 
tions.” 

Mutation of Pulmonary Shadows Due 
to Type of Breathing. H. A. Bray, 
M.D., Am. J. Roentgenol., 9:628, 
October, 1922. 

HAT the shadow of any pulmon- 

ary type of lesion remains constant 
and unchanged is questioned by this 
writer. He maintains that changes in 
the type and depth of inspiration pre- 
paratory to x-ray exposure produce 
striking shadow mutations. 

He has found that “hard” shadows 
which) some roentgenologists interpret as 
indi ative of fibrosis and inactivity may, 
by » change in type and depth of in- 
spiration, become soft shadows which 
ordinarily are interpreted as evidence 
of in active lesion. Regulation of 
‘the extent of participation of the costa) 
and diaphragmatic elements during the 
Inspiratory act’’ results in numerous 
transitions in any mutation observed. 

P I'he occurrence of these shadows is 
especially to be remembered in studies 

devoted to the correlation of the roent- 
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genography and pathology of tubercu- 
losis.”” 


A Study of the Roentgen Aspect of 
Tuberculosis of the Joints and Its 
Relation to the Clinical Aspect, Es- 
pecially When Under Treatment 
by Universal Light Baths. Edward 
Collin, M.D., Copenhagen. Acta 
Radiologica, | :395, August, 1922. 

THE Finsen Medical Light Institute 

offered the material upon which 

this study was based. The author an- 
nounces that the study is only prelim- 
inary. Twelve case histories are de- 
tailed and amply illustrated by 35 
plates. The following is an abstract 
of the author's summary: (1) Even 
though the plate reveals no sign of tu- 
berculous changes the possibility of the 
affection being tuberculous remains. 
(2) Changes may become apparent on 
the plate at a time when clinical symp- 
toms are improved. (3) Even very 
large destructions may be impaired 
with treatment by light rays. (4) 
Complete healing may occur long after 
clinical symptoms have ceased. (5) 
Tuberculous ostitis can heal sponta- 
neously but healing is attained more 
quickly and the cosmetic and roentgen- 
ologic aspect is much better if light 
rays are used. (6) “Simultaneously 
with clinical improvement considerable 
roentgenological deterioration is seen 
at times. In reality this is merely the 
sign of the diseased material being re- 
sorbed. (7) Extensive arthritis in hand, 
ankle, knee, and elbow joint can heal 
with new formation of articular carti- 
lage and good function. (8) A joint 
end seen deformed roentgenologically 
can occur simultaneously with a com- 
pletely free function clinically.” 


Results of Treatament of Surgical Tu- 
berculosis with Carbon Arc-Light 
Baths at Finsen’s Light Institute 
from 1913 to 1921. N. P. Ernst, 
Copenhagen. Acta Radiologica, 
1:422, August, 1922. 

]N Denmark, Norway and Sweden, 
the author states, this treatment is 

being employed increasingly with good 

results. However the results depend 
upon the proper technique being used 
and directions are given for this in the 
original article which covers more than 
thirty pages and is thus summarized: 
*“*At the Finsen Medical Light Insti- 
tute in Copenhagen on the initiative of 

Doctor Reyn ‘Finsenbaths’ (carbon 

arc-light baths) have been employed 

since 1913 for treatment of patients 
suffering from lupus or surgical tuber- 
culosis. 

“In all, 439 patients suffering from 
surgical tuberculosis have been treated, 


158 cases of uncomplicated tubercu- 
losis * * * and 396 cases of tuber- 


culosis complicated with abscess or fis- 
tula. * * * The results with treat- 
ment have been remarkably good. 

“In 158 cases of uncomplicated tu- 
berculosis in joints and bones 12 have 
broken off the treatment. Of the rest 
122 or 83 per cent were cured (88 
with free movement, 18 with partial 
movement, 5 without movement). Five 
were improved and only 19 were un- 
changed. 

“In 396 cases of surgical tubercu- 
losis complicated with abscess or fis- 
tulas 24 have broken off the treatment 
and 10 have died under treatment. Of 
the remaining, 332, or 91 per cent, 
were cured (255 with free movement, 
55 with partial movement and 22 with- 
out movement). Fifteen were improved 
and only 25 were unchanged. 

“As regards the results, one may re- 
member that the greater part of the pa- 
tients are adults, only less than one. 
third per cent are recruited from child- 
hood, and further many of our pa- 
tients have been ill for so many years, 
that a priori any thought of recovery 
had to be excluded. Furthermore it 
may be remembered that many of our 
patients on account of lack of space 
and much against our wish, have had 
to be treated ambulantly, and during 
the treatment they have lived in their 
extensively poor homes. 

“The best results are obtained in 
cases of tuberculosis in hand and foot 
and elbow joint, also in all forms of 
ostitis both complicated and uncompli- 
cated. 

“The cases which have proved re- 
fractory are the uncomplicated tendo- 
synovitis, and the very old fistulous 
bone affections in columna pelvis and 
coxa.” 


Osgood-Schlatter’s Disease. Ellie R. 
Bader, M.D., Am. J. Roentgenol., 
9:623, October, 1922. 

GOOD-SCHLATTER'’S dis- 


ease is due primarily to trauma 
and its severity varies from a subacute 
inflammatory thickening of the tibial tu- 
bercle to its complete avulsion by mus- 
cular contraction. 

Anatomical and radiographic de- 
scription follows the definition of the 
disease and two cases are discussed and 
illustrated by x-ray films. 

Differential diagnosis must be made 
from tuberculosis, bursitis, infectious 
arthritis, fracture of patella, periostitis, 
joint fringe, and loose cartilage. The 
x-ray plate is the method of differentia- 
tion. 


Callus Formation Without Preceding 
Injury. Walter Mueller, M.D., 
Muenchen. med. Wehnschr. 69: 
1475, October 20, 1922. 

DEUTSCHLANDER has observed 


a number of cases of callus for- 
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mation with no history of preceding in- 
jury. The patients, who were mostly 
middle aged women, began to complain 
of localized pain at the junction of the 
middle and distal thirds of the meta- 
tarsus. Roentgenograms were negative 
at first, but after three to four months 
a spindle-shaped callus was noted usu- 
ally on the second, but occasionally on 
the third or the fourth metatarsal bone. 
No fracture line could be demonstrated. 
Deutschlander attributed this structural 
change to a low grade hematogenous 
ostitis and he believed there was even 
some rise of temperature in these cases. 
Jacobsen and Vogel deny the possibility 
of callus formation without preceding 
fracture. 

The author of this paper, however, 
claims that callus may form not only in 
traumatic and inflammatory conditions, 
but also whenever the bone has been 
exposed to insult of long duration, and 
he substantiates his claim by experi- 
mental evidence. A similar spindle- 
shaped new bone formation was pro- 
duced in the ulna of a dog within six 
to seven weeks after resection of a large 
part of the radius. The new bone de- 
posits occurred just opposite the defect 
in the radius. The orignal bone tissue 
in the center of the callus gradually dis- 
appeared. Martin first observed this 
phenomenon manifested in the ulna in 
cases of pseudo-arthrosis of the radius 
and he named it “sympathetic disap- 
pearance of bone.” 

A.M.P. 


The Definite Form of the Coxa Plana. 
Henning Waldenstroem, M.D., 
Hospital of St. Goeran, Stockholm. 
Acta Radiologica, 1:384, August, 
1922. 

(COXA plana essentialis’” is the des- 

ignation suggested by this writer 
for what is now called Legg’s disease, 

Perthe’s disease, osteochondritis de- 

formans, coxae juvenilis, etc. The first 

names he objects to because they are the 
names of individuals and the last be- 
cause it indicates a symptom (inflam- 
mation) which does not belong to this 
lesion, but to coxa plana tuberculosa, 
staphylomycotica, etc., from which the 
roentgen plate does not distinguish it 
during its early stage of development. 

A certain observation period throughout 

its entire development is usually neces- 

sary to establish it as a true coxa plana 
essentialis. 

These periods and their roentgeno- 
logical description are thus given by 
the author: 

(1) Evolutionary period—this lasts 
from three to four years and has two 
stages: 

(a) The initial stage of one-half to 
one year. The epiphysis is dense with 
decalcinated spots, flattened, uneven at 


36 


ABSTRACTS AND REVIEWS 


the margin. The collum often has de- 
calcinated spots just near the upper part 
of the epiphyseal line. The articular 
cartilage is of normal height. 

(b) The fragmentation stage lasts 
from two to three years. The epiphysis 
is extremely flattened and divided. “‘At 
the beginning it is often in three large 
pieces that can afterwards be divided 
into many small granules. Atrophy.” 

(2) Healing period. This lasts from 
one to two years. “The epiphysis be- 
comes homogeneous. The lime returns.” 

(3) The growing period extends “‘to 
the conclusion of the normal period of 
growth. uring this period the coxa plana 
assumes its final form.” 

(4) The definite stage. 

SUMMARY 

“The diagnosis coxa plana essentialis 
can with certainty be made on!y during 
the evolutionary stage. The definite 
form can, therefore, only be studied in 
cases that are followed from the be- 
ginning of the disease. 

“To endeavor to explain the definite 
form of coxa plana I have examined 
those cases of coxa plana where I have 
been enabled to follow the development 
from the beginning until the end of the 
period of growth. There are shown 
to have been 22 hips; ten of these have 
attained an age of over 20 years. 

“The definite form that I can hereby 
establish, is shown to be very variable 
in respect to the degree of the deformity, 
but the flattening of the caput. collum 
and acetabulum is common to all. 

“Through roentgenograms, both 
from a frontal and a lateral view, one 
can obtain a plastic picture of the form 
of the caput and collum in the different 
cases. It can then be seen how it is 
mainly the anterior-superior portion of 
the caput that is enlarged and that this 
portion, in the more pronounced cases, 
lies outside of the articulation. With 
respect to the degree of the deformity 
I have divided the definite coxa plana 
into three groups: (1) The caput pre- 
serves a rounded form. The caput and 
collum can be well distinguished from 
each other and from the trochanter. 
(2) The upper and frontal part of the 
enlarged caput lies close to the greater 
trochanter. * * * (3) The joint 
surface of the caput is uneven and 
more or less excavated. The upper pole 
of the caput is edge-formed and usually 
lower than the summit of the greater 
trochanter.” 

Seventeen films illustrate the original 
article. 


Bone Sarcoma: Prevalence in Massa- 
chusetts. E. A. Codman, M.D., 
Boston M. & S. J., 187:543, Octo- 
ber 12, 1922. 

R. CODMAN’S attempt of the 


past few months to register all 


cases of bone sarcoma in the present 
population of Massachusetts has so far 
yielded nine authentic cases. Twenty- 
two cases of giant cell tumors have also 
been reported. 

Dr. Codman reports that the follow- 
ing reports have been brought out by 
this investigation: “Diagnosis should be 
made with great caution; Bloodgood’s 
claim of the benign character of giant 
cell tumors (erroneously called sar- 
coma) is confirmed by experience in 
Massachusetts. True osteogenic sar- 
coma is almost always fatal (the rare 
exceptions being cases where early am- 
putation is performed). Since only nine 
living cases could be located in a popu 
lation of 4,000,000 there are probably 
only 225 in the whole United States. 
It certainly is not likely that there are 
more than double this number at any 
rate.” 

He believes that logically the x-ray 
may be used in a case of suspected 
bone tumor, for surgery has little 
chance if the tumor is malignant. and 
if it is benign delay can do no harm 
and cure may result from the use of 
the x-ray. 

Editorial comment in the above jour- 
nal informs us that “‘a unique colliec- 
tion of material, including histological 
preparations, x-ray plates, gross speci- 
mens and case histories of bone tumors 
from all! parts of the county” have been 
collected as a result of Dr. Codman’s 
investigation. ““The cases of bone sar- 
coma already collected by Dr. Codman 
constitute a larger series than most path- 
olog'sts see in a lifetime.” 


On the Roentgen Treatment of Brain 7 
Tumors. S. Nordentoft, M.D., Acta 


Radiologica, 1 :418, August, 1922 


HIS is ‘a report of 19 cases of § 


climcally diagnosed tumor of the 


brain, treated by roentgen irradiation. Ys 


Probably some of them have been cyst 


or meningitis serosa, etc., not responding 


to irradiation. 


Nine of them seem to 


be cured (some of them with remaining 7 
defects, as, for instance, hemianopsia) © 


and some are surviving; one of then 


two and one-half, the others from three | 


and one-half to six and one-half year: 
after treatment. Through the good e! 


fects of irradiation the diagnosis o! | 


brain tumor is confirmed.” 


High Frequency Practice for Practi- 


tioners and Students. 


By Burten 


Baker Grover, M.D., Octavo. pp Hi 


398, illus. 95. The Electron Press. | 


115 East 31st St., Kansas City, Mo. 
1922. Cloth, $4.00 net. 

D*. GROVER is enthusiastic upon 

the subject of physiotherapy bu! 

his enthusiasm is tempered, as the fol 


lowing sentence, quoted from the pre 7 


face of this volume, shows: 
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‘Electrical modalities assist in round- 
ing out the physician’s armamentarium, 
but let us not through enthusiasm pos- 
sess ourselves with the idea that the en- 
tire field of medicine revolves about the 
art of physiotherapy.” 


The physics of electricity in general, 
of light and of high frequency currents, 
with the apparatus for producing the 
latter, are treated of in the first 63 
pages. In the next two chapters medical 
diathermy and surgical diathermy are 
defined, their general effects and the 
technique for their use is described. 

The physiology, etiology and inter- 
pretation of blood pressure are dis- 
cussed in the next chapter; the follow- 
ing one classifies pain into its different 
types and the causes of these are dis- 
cussed. 


A discussion of the diseases ame- 
nable to high frequency therapy is given 
the largest proportion of space in the 
book. Etiology, symptoms and _tech- 
nique of treatment are fully discussed. 
Seventy-five or more diseases and dis- 
ease conditions are named for which 
this form of therapy is recommended. 

There is much new material in this 
book. Forty pages are devoted to dis- 
eases of the eye and their treatrrent by 
electricity. The author wishes it def- 
nitely understood that for these condi- 
tions he is recommending electrical 
treatment only as an adjunct to estab- 
lished forms of eye therapy, neverthe- 
less, he believes it to be a valuable and 
at times a very necessary adjunct to 
the recognized forms of therapy. 


The author’s address, given as re- 
tiring president of the Western Electro- 
Ther: peutic Association in 1921, is 
given in an appendix to the text proper. 
In this address are arguments for the 
adoption of physical methods of therapy 
by the general medical profession and 
the progress made by this form of 
therapy is reviewed. 


A glossary, index and questionnaire 
complete the book. 
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Dental and Oral Radiography: A 
Textbook for Students and Practi- 
tioners of Dentistry. By James David 
McCoy, M.S., D.D.S., F.A.C.D., 
Professor of Orthodontia and Radio- 
graphy, College of Dentistry, Uni- 
versity of Southern California. Third 
Edition. Octavo pp. 197, illus. 116. 
St. Louis, C. V. Mosby Company, 
1922. Cloth, $3.00 net. 

HIS, the third edition of this book, 
is put forth in as condensed a form 
as the author considered consistent with 
the object in view, namely, a text of 
interest primarily to the dental student. 
The first chapters have to do with 
the physics and the early history of 
x-rays. The historical sketch, while 
given in a very brief and condensed 
form, is written in an unusually interest- 
ing manner. 

‘The requisities of the dental x-ray lab- 
oratory and the technique of dental and 
oral radiography are then taken up. 
Intra-oral and extra-oral methods, pro- 
per tube and current conditions, correct 
exposure and development of x-ray 
plates and films are the specific topics 
discussed throughout the next 50 pages. 

Drs. Baughman, Ebenreiter and C. 

W. Jores aided in the selection of the 

60 films which illustrate 20 pages de- 

voted to a discussion of the interpreta- 

tion of dental and oral radiograms. 

Indications for the use of the x-rays 
in the following conditions are given: 
general oral examinations, pericemental 
infections, root canal treatment, root 
resection, pyorrhea alveolaris and allied 
diseases, crown and bridge work, pain- 
ful reflexes, oral surgery and ortho- 
dontia. Radiographic requirements for 
each of these conditions are given. 

The author in his preface to this 
edition rmarks that the overenthusiasm 
which marked the early history of den- 
tal and ora! radiography has given way 
to more rational views. While dental 
ard oral radiography is absolutely 
necessary in many instances, it is “but 
one important link in the chain of suc- 
cessful diagnosis.” 
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Gonorrhea and Impotency: Modern 
Treatment. By Edwin W. Hirsch, 
S.B., M.D., with an Additional 
Lecture on Ultra-Violet Radiation 
by A. J. Pacini, M.D., 16 mo, 
pp. 172, illus. 27. The Solar 
Press, 209 So. State St., Chicago, 
1922. Cloth, 3.50 net. 


HIS book consists of nine lectures, 

the topics of which are (1) The 
Anatomy of the Urogenital Tract 
(2) Equipment; Solutions; Cleansing 
of Instruments. (3) Acute Anterior 
and Posterior Urethritis. Chronic An- 
terior and Posterior Urethritis. (4) 
Prophylaxis and Treatment of Acute 
Gonorrhea. (5) Treatment of 
Chronic Gonorrhea. (6) Complica- 
tions of Gonorrhea. (7) Non-Spe- 
cific Urethritii—Gonorrhea in the Fe- 
male—Cystitis, Urinary Fever. (8) 
Impotence and Sterility. (9) Ultra- 
Violet Radiation. 


The young practitioner, says the au- 
thor, usually has only hazy and indef- 
nite ideas upon the diagnosis and treat- 
ment of “the most important of human 
affections, venereal diseases."’ Text 
books do not contain the vital informa- 
tion needed in practice, and so the au- 
thor has written this book out of his 
own successful experience in treating 
these diseases. 


He has found physical agents to be 
of great value in the treatment of 
gonorrhea and its many complications. 
He discusses the etiology, pathology, 
symptoms and treatment of these var- 
ious complications and where physical 
agents are advised detailed directions 
are given as to technique. 


The last chapter, upon ultraviolet 
radiation in urology is a very compact 
little treatise written by A. J. Pacini, 
M. D 


There are two pages of colored il- 
lustrations, and a number of schemio- 
diagrammatic drawings which were 


originated by Eugene F. Carey, M.D. 
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At Last! 


A GOOD horizontal fluoroscope 
at a reasonable price--handsome 
in appearance and with the electrical 
advantage of wooden table construc- 
tion---high class shutter mechanism 
with brake locking against motion 
in either direction--large size lead 
glass shield accommodating either 
Universal or Radiator type tubes--- 
high tension masts completely boxed 
in and incased in metal tubes ground- 
ed to each other. 


Horizontal Fluoroscope complete—including shutter mechanism, high tension masts, 

lead glass shield and one set cord reels—f. o. b. Cincinnati... $250.00 
Coolidge Tube—Universal or Radiator Type 125.00 
12x16” Lead Glass, protected, mounted, fluoroscopic Screen 


Price, complete equipment, f. o. b. Cincinnati 


THE MODEL P DYNELECTRON 


supplies a long felt need for a first class high frequency 
equipment—besides having the advantage of portability 
(68 pounds), it delivers as much power as the heavy sta- 
tionary machines costing two and three times as much 

and will stand continuous operation—--24 hours a day— 
without injury or overheating. The current is extremely 
smooth—absolutely free from any faradic sensation. 


DELIVERS— 


Electro-coagulation—full power for all purposes--—includ- 
ing coagulation of epitheliomas, etc.; Diathermy—up to 
4,000 M. A.; Auto-Condensation—up to 1,200 M. A.; 
High Frequency current for vacuum and non-vacuum elec- 
trodes—more than the electrodes or your patient can stand; 
Three stage—air cooled tungsten spark gap; Two meters— 
1,000 and 4,000 M. A.—interchangeable; Five points of 
regulation—Foot switch connection—and a_ transformer, 
resonator and condensers that are free from overheating 
or burnouts. 


Price, complete, less accessories, f. o. b. Cincinnati ... 
Price, complete set of accessories—including Coagulation Electrode Points and Discs—Diathermy 
Metal—one Condenser Electrode—Auto Condensation Pad, etc 
Foot Switch 


THE LIEBEL-FLARSHEIM CO. 


410-418 Home St., Cincinnati, Ohio. 
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